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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  our  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats.  The 
contents  of  these  documents  cover  the  water-related 
aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the 
characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full 
bibliographic  citation  and  a  set  of  identifiers  or 
descriptors  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  10 
fields  and  60  groups  similar  to  the  water  resources 
research  categories  established  by  the  Committee 
on  Water  Resources  Research  of  the  Federal  Coun- 
cil for  Science  and  Technology. 

WRSIC  IS  NOT  IN  A  POSITION  TO  PROVIDE 
COPIES  OF  DOCUMENTS  ABSTRACTED  IN  THIS 
JOURNAL.  Sufficient  bibliographic  information  is 
given  to  enable  readers  to  order  the  desired  docu- 
ments from  local  libraries  or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  planned  services  of  the  Office  of  Water 
Research  and  Technology. 

To  provide  SWRA  with  input,  selected  organizations 
with  active  water  resources  research  programs  are 
supported  as  "centers  of  competence"  responsible 
for  selecting,  abstracting,  and  indexing  from  the 
current  and  earlier  pertinent  literature  in  specified 
subject  areas. 

The  input  from  these  Centers,  and  from  the  54  Water 
Resources  Research  Institutes  administered  under 
the  Water  Research  and  Development  Act  of  1978, 
as  well  as  input  from  the  grantees  and  contractors  of 
the  Office  of  Water  Research  and  Technology  and 
other  Federal  water  resource  agencies  becomes  the 
information  base  from  which  this  journal  is  derived. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


MAP  SHOWING  POTENTIAL  GEOTHERMAL- 
RESOURCE  AREAS,  AS  INDICATED  BY  THE 
CHEMICAL  CHARACTER  OF  GROUND- 
WATER IN  VERDE  VALLEY,  YAVAPAI 
COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

P.  P.  Ross,  and  C.  D.  Farrar. 
Geological  Survey  Water  Resources  Investigations 
80-13  (open-file  report),  January  1980.  1  Sheet,  17 
Ref. 

Descriptors:  'Maps,  'Geothermal  studies,  ♦Geo- 
chemistry, 'Groundwater,  *Arizona,  Geology, 
Thermal  water,  Hot  springs,  Wells,  Sampling, 
Thermometers,  Water  temperature,  Mineral  water, 
Chemical  analysis,  *Verde  Valley(Ariz),  'Yavapai 
County(Ariz). 

Verde  Valley~an  area  of  complex  geology  where 
the  crust  of  the  North  American  plate  changes 
from  unstable  to  stable~is  in  central  Arizona  in  the 
transition  zone  between  the  Basin  and  Range  and 
the  Colorado  Plateaus  tectonic  provinces.  Volcan- 
ism  and  tectonism  have  been  progressing  north- 
eastward along  the  transition  zone  for  about  20 
million  years.  The  Verde  Hot  Springs  area  is  the 
focal  point  of  the  intersection  of  three  major  linea- 
ments. More  than  100  water  samples  were  collect- 
ed from  wells  and  springs  in  the  valley,  and  tem- 
peratures of  the  potential  geothermal  resources 
were  calculated  using  two  geochemical  methods  or 
geothermometers-silica  and  Na-K-Ca  geothermo- 
meters.  Because  of  the  high  concentration  of  dis- 
solved magnesium  in  the  ground  water,  the  silica 
geotemperatures  are  considered  to  be  more  reliable 
than  the  Na-K-Ca  geotemperatures.  The  Camp 
Verde  and  Verde  Hot  Springs  areas  contain 
ground  water  that  has  quartz-silica  geotempera- 
tures of  between  99  and  135C  and  chalcedony- 
silica  geotemperatures  of  between  73  and  111C. 
The  geochemical  evidence  to  substantiate  a  geo- 
thermal resource  in  Verde  Valley  is  not  conclu- 
sive, and  further  work  including  test  drilling, 
should  be  done  to  verify  the  silica  geotemperatures 
given  in  the  map.  (Kosco-USGS) 
W80-05456 


HYDROLOGY  AND  GEOCHEMISTRY  OF 
THERMAL  SPRINGS  OF  THE  APPALA- 
CHIANS, 

Geological  Survey,  Morgantown,  WV.  Water  Re- 
sources Div. 

W.  A.  Hobba,  Jr.,  D.  W.  Fisher,  F.  J.  Pearson,  and 
J.  C.  Chemerys. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $3.50.  Geological  Survey 
Professional  Paper  1044-E,  1979.  36  p,  22  Fig,  5 
Tab,  47  Ref. 

Descriptors:  'Hydrology,  'Geochemistry,  'Ther- 
mal springs,  'Appalachian  Mountain  Region, 
•Structural  geology,  Groundwater,  Water  circula- 
tion, Water  quality,  Chemical  analysis,  Radioiso- 
topes, Stable  isotopes,  Gases,  Hydrogeology,  Hy- 
drologic  data,  'Eastern  United  States,  'Valley  and 
Ridge  physiographic  province. 

Nearly  all  of  the  thermal  springs  in  the  eastern 
United  States  occur  in  the  Valley  and  Ridge  phy- 
siographic province.  Ten  large  springs  in  the  area 
from  New  York  to  Georgia  were  selected  for 
study.  All  of  the  springs  studied  discharge  from 
folded  and  faulted  sandstone  or  carbonate  rocks  in 
valley  areas.  Ground  water  is  believed  to  circulate 
to  great  depths  roughly  parallel  to  strike  with 
rapid  upward  migration  to  a  spring  where  deep 
vertical  faults  or  fractures  cross  the  bedding  and 
increase  rock  permeability.  Hydrologic  and  geo- 
chemical data  suggest  that  the  water  discharging  at 
some  warm  springs  in  the  Devonian  Oriskany 
Sandstone  is  derived  principally  from  recharge 
entering  and  circulating  through  that  formation. 
Chemical  quality  and  radioisotopes  indicate  that 
most  of  the  springs  discharge  a  mixture  of  cool 
shallow-circulating  water  and  warm  deep-circulat- 


ing water.  Geochemical  thermometers  indicate 
maximum  water  temperatures  at  depth  range  from 
a  low  of  34C  at  Minnehaha  Springs,  West  Virginia 
to  a  high  of  84C  at  Hot  Springs,  North  Carolina. 
The  chemical  and  hydrologic  data  indicate  the 
thermal  springs  derive  their  heat  at  depth  from 
'normal'  geothermal  heat  flow.  (Kosco-USGS) 
W80-05457 

IB.  Aqueous  Solutions  and 
Suspensions 


ELECTRICAL  RESISTIVITY  OF  GEOTHER- 
MAL BRINES, 

H.  Ucok,  I.  Ershaghi,  and  G.  R.  Olhoeft. 
Journal  of  Petroleum  Technology,  Vol  32,  No  4,  p 
717-727,  April,   1980.    14  Fig,  8  Tab,  26  Ref,   1 
Append. 

Descriptors:  'Resistivity,  'Brines,  'Geothermal 
studies,  Temperature,  Salinity,  Salts,  Chlorides, 
Computer  models,  Regression  analysis. 

Interpretation  of  electrical  measurements  in  geo- 
thermal areas  is  subject  to  errors  greater  than  25% 
since  it  is  based  on  extrapolation  of  lower  tempera- 
ture and  concentration  data.  Furthermore,  differ- 
ent salts  have  widely  varying  temperatures  and 
concentration  dependencies  in  the  geothermal 
range,  which  complicates  the  reduction  of  a  mixed 
salt  solution  to  an  equivalent  NaCl  solution.  This 
paper  presents  new  experimental  data  and  an  im- 
proved descriptive  model  of  the  electrical  resistivi- 
ties of  brines  composed  of  chlorides  of  sodium, 
potassium,  and  calcium.  Measurements  of  tempera- 
tures from  22  to  375C  and  concentration  from  3  to 
26  wt  %  under  a  hydrostatic  pressure  of  3 1  M  Pa 
were  fitted  by  three-dimensional  regression  analy- 
sis to  an  accuracy  of  +  or  -  2%.  New  temperature 
and  concentration  -  dependent  NaCl  equivalent 
multipliers  have  been  generated  for  potassium  and 
calcium.  A  graph  showing  resistivity  of  NaCl 
aqueous  solutions  as  a  function  of  temperature  and 
concentration  is  presented  as  a  more  accurate  re- 
placement for  existing  graphs  based  on  extrapolat- 
ed data.  (Purdin-NWWA) 
W80-05542 


2.  WATER  CYCLE 
2A.  General 


WATER  RENEWAL  EFFICIENCY  OF  WATER- 
SHED AND  LAKE  COMBINATIONS  IN  THE 
ELA  REGION  OF  THE  PRECAMBRIAN 
SHIELD, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
R.  W.  Newbury,  and  K.  G.  Beaty. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  335-341,  March  1980.  3  Fig, 
3  Tab,  13  Ref. 

Descriptors:  'Watersheds(Basins),  'Lakes,  'Water 
balance,  'Canada,  'Model  studies,  Mathematical 
models,  On-site  investigations,  On-site  data  collec- 
tions, Runoff,  Precipitation(Atmospheric),  Evapo- 
ration, Evapotranspiration,  Mass  transfer,  Water 
temperature,  Hydrology,  Watershed  hydrology, 
Watershed  efficiency,  Water  renewal. 

Individual  components  of  lakewater  budgets  in  the 
Experimental  Lakes  Area  (ELA)  are  highly  vari- 
able through  time.  Direct  field  measurements  com- 
bined with  empirical  relationships  for  unmeasura- 
ble  components  are  required  to  achieve  balanced 
lakewater  budgets  over  short  intervals  of  several 
hours  or  days.  However,  annual  variations  in  the 
hydrological  regime  are  related  to  a  few  simple 
characteristics  of  the  lake  and  surrounding  water- 
shed. In  the  1969-77  period  the  annual  ratios  of 
terrestrial  evapotranspiration/precipitation  and 
lake  evaporation/precipitation  showed  little  vari- 
ation and  were  of  a  similar  magnitude.  As  a  result, 
the  potential  for  water  renewal  or  replacement  in 
the  lake  basins  annually  can  be  characterized  by 
only  four  factors:  the  annual  precipitation,  the  tri- 
butary drainage  basin  area,  the  lake  area,  and  the 


lake  volume.  The  potential  has  been  expressed  as 
the  Annual  Watershed  Efficiency  (AWE),  the  re- 
ciprocal of  the  water  renewal  time,  to  obtain  a 
linear  relationship  between  the  four  variables.  The 
AWE  is  a  measure  of  the  extent  to  which  a  partic- 
ular watershed  and  lake  combination  can  renew 
the  lake  water  under  various  annual  precipitation 
conditions.  A  general  graphical  relationship  for  the 
AWE  was  prepared  for  small  headwater  lakes 
similar  to  those  of  the  ELA  for  a  range  of  annual 
precipitations.  (Sims-ISWS) 
W80-05420 


IN  SITU  MEASUREMENTS  OF  PORE  WATER 
DIFFUSION  COEFFICIENTS  USING  TRITIAT- 
ED  WATER, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-05424 


SIMULATION  OF  INTERMITTENT  HYDRO- 
LOGICAL  PROCESSES  BY  INHOMOGENOUS 
ALTERNATING  MODELS  (LA  SIMULATION 
DES  PROCESSUS  HYDROLOGIQUES  INTER- 
MnTENTS  PAR  DES  MODELES  ALTERNES 
INHOMOGENES), 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'hydraulique. 
M.  North. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p  5- 
12,  March  1980.  8  Fig,  8  Ref. 

Descriptors:  'Model  studies,  'Hydrologic  proper- 
ties, 'Stochastic  processes,  'Statistical  methods, 
Mathematical  models,  Analysis,  Analytical  tech- 
niques, Probability,  Time  series  analysis,  Hydrol- 
ogy, Hydrologic  systems,  Intermittent  processes. 

Current  techniques  for  separating  the  periodic  and 
stochastic  components  of  time  series  cannot  be 
applied  to  intermittent  processes.  It  was  shown 
that  the  cyclic  trend  can  nevertheless  be  included 
in  an  inhomogeneous  alternating  model.  Estimation 
of  its  parameters  was  made  by  the  maximum  likeli- 
hood method.  (Humphreys-ISWS) 
W80-05436 


URBAN  STORM-RUNOFF  MODELING- 
MADISON,  WISCONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

R.  S.  Grant,  and  G.  Goddard. 
Available  from:  OFSS  Bx  25425,  Fed.  Ctr. 
Denver,  CO,  80225,  Paper  copy  $4.25,  Microfiche 
$3.50.  Geological  Survey  open-file  report  79-1273 
(WRI),  November  1979.  29  p,  11  Fig,  14  Tab,  10 
Ref. 

Descriptors:  'Urban  runoff,  'Storm  runoff,  'Urban 
hydrology,  'Computer  models,  'Wisconsin,  Storm 
drains,  Infiltration,  Peak  discharge,  Water  quality, 
Water  treatment,  Water  management(Applied), 
Watersheds(Basins),  Water  storage,  Chemical  anal- 
ysis, Water  analysis,  Hydrologic  data,  Evaluation, 
*Madison(Wis),  'Illinois  Urban  Drainage  Area 
Simulator(ILLUDAS). 

Four  urban  basins  in  Madison,  Wisconsin,  have 
been  modeled  to  determine  the  effects  that  (1) 
physical  changes  to  storm-sewer  conduits,  and  (2) 
increased  runoff  detention  and  infiltration  would 
have  on  peak  discharge  and  runoff  volume  attenu- 
ation. Various  storm-water-management  options 
were  simulated  using  the  Illinois  Urban  Drainage 
Area  Simulator  (ILLUDAS).  A  brief  evaluation 
was  made  of  a  modified  version  of  ILLUDAS  that 
simulates  quality  of  urban  runoff.  Some  notable 
simulation  results  were  that  a  25  percent  storm- 
sewer  slope  reduction  yielded  only  a  3  percent 
peak-discharge  reduction,  and  increasing  storm- 
sewer  roughness  by  increasing  Manning's  n  from 
0.013  to  0.040  decreased  peak  discharge  about  10 
to  20  percent.  Detention  of  10  percent  of  runoff 
throughout  each  basin  also  reduced  peak  discharge 
about  10  to  20  percent.  Infiltration  of  all  parking- 
lot  runoff  reduced  peak  discharges  5  to  24  percent. 
Peak  discharges  were  reducted  71  to  88  percent  by 
substituting  porous  pavement  for  conventional 
pavement.  Draining  90  percent  of  the  residential 


Field  2— WATER  CYCLE 


Group  2A — General 

rooftops  onto  lawns  instead  of  driveways  reduced 
peak  discharge  from  7  to  31  percent.  Runoff- 
volume  reduction  was  similarly  reduced  for  the 
induced  infiltration  simulations.  Storage  require- 
ments for  hypothetical  storm-water-treatment 
plants  ranged  from  2.6  to  29  acre-feet  for  the 
smallest  and  largest  basins,  respectively,  with  a 
treatment  capacity  of  25  cubic  feet  per  second.  A 
brief  evaluation  to  simulate  storm-runoff  quality 
resulted  in  the  model  computing  loads  7  to  11 
times  greater  than  observed  loads  for  ammonia 
nitrogen  and  orthophosphate.  The  ratio  of  simulat- 
ed to  observed  loads  for  nitrates,  organic  nitrogen, 
total  phosphate,  and  total  solids  ranged  from  0.50 
to  1.8.  Observed  loads  are  doubtful  because  of  the 
sparsity  of  water-quality  data.  (Kosco-USGS) 
W80-05442 


STORM  WATER  MANAGEMENT  MODEL 
VERIFICATION  STUDY. 

Dillon  (M.  M.)  Ltd,  Toronto  (Ontario). 
Canada-Ontario  Agreement  on  Great  Lakes  Water 
Quality,  Research  Report  No  97.  (1979)  117  p,  18 
Fig,  19  Tab,  3  Append. 

Descriptors:  'Combined  sewers,  'Storm  water, 
*Urban  runoff,  'Model  studies,  Simulation  analy- 
sis, Canada,  Urban  drainage,  Surface  runoff,  Drain- 
age systems,  Hydrologic  data,  Hydrographs, 
Storms,  Water  quality,  Water 

management(Applied). 

Data  from  20  well-defined  storm  events  in  Toron- 
to, Canada,  were  used  to  calibrate  and  verify  the 
US  Environmental  Protection  Agency's  Storm 
Water  Management  Model  (SWMM),  both  quanti- 
tatively and  qualitatively.  The  area  used  is  served 
by  combined  sewers  and  is  predominantly  residen- 
tial (89.1%),  most  single-family  units.  The  general 
surface  slopes  gently  from  an  elevation  of  436.5  ft 
to  a  low  elevation  of  388.5  ft.  Approximately  49% 
of  the  383  acre  area  is  impervious  to  runoff.  Fac- 
tors such  as  street  cleaning,  sewer  cleaning,  and 
snow  and  ice  control  were  considered.  A  data 
acquisition  system  was  used  to  measure  precipita- 
tion, air  temperature,  and  the  quality  and  quantity 
of  runoff  to  produce  precipitation  hyetographs,  air 
temperature  graphs,  storm  hydrographs,  and  pollu- 
tographs.  Quantity  verification  results  were  good, 
with  simulated  flow  volumes  underestimated  by 
about  3%.  Quality  verification  results  were  reason- 
able and  could  probably  be  improved  through 
intensive  recalibration.  The  good  verification  re- 
sults are  attributed  to:  (1)  the  well-defined  catch- 
ment area  with  accurate  physical  characteristic 
determinations,  (2)  the  detailed  area  and  sewer 
division  scheme  used,  and  (3)  the  quality  and  com- 
pleteness of  data.  Compared  to  other  similar  stud- 
ies, the  SWMM  simulations  were  good  for  both 
runoff  flow  and  water  quality.  (Seigler-IPA) 
W80-05565 


2B.  Precipitation 


ATMOSPHERIC  LONG  RANGE  TRANSPORT 
OF  LEAD  TO  DENMARK, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Plant  Ecol- 
ogy. 

M.  F.  Hovmand. 

Tellus,  Vol  32,  No  1,  p  42-47,  February  1980.  3 
Fig,  3  Tab,  15  Ref. 

Descriptors:  'Lead,  *Air  pollution, 

*Precipitation(  Atmospheric),  'Fallout,  Rainfall, 
Pollutants,  Sampling,  Foreign  research,  Chemical 
analysis,  Analysis,  Data  collections,  Aerosols,  Ana- 
lytical techniques,  On-site  investigations,  'Den- 
mark. 

Lead  in  bulk  precipitation  (rainwater  +  dustfall) 
was  measured  in  42  randomly  taken,  24-hour  sam- 
ples from  Keldsnor,  Langeland,  Denmark.  Trajec- 
tories were  computed  to  find  the  origin  of  the  rain- 
bearing  air  masses.  It  was  shown  that  the  mean 
lead  concentrations  of  bulk  precipitation  in  cases 
with  air  trajectories  from  Central  Europe,  Eng- 
land, and  the  Atlantic,  respectively,  were  signifi- 
cantly different  at  the  0.1%  level.  From  the 
amount  of  precipitation  and  the  frequency  of  trans- 
port events,  it  was  estimated  that  about  two-thirds 


of  the  lead  deposition  in  the  rural  environment  of 
Denmark  more  than  100  m  from  roads  was  trans- 
ported from  long  range.  (Humphreys-ISWS) 
W80-05482 


A  STUDY  OF  THE  CHEMICAL  COMPONENTS 
OF  AEROSOLS  AND  SNOW  IN  THE  KASH- 
MIR REGION, 

Institute  of  Tropical  Meteorology,  Poona  (India). 
R.  K.  Kapoor,  and  S.  K.  Paul. 
Tellus,  Vol  32,  No  1,  p  33-41,  February  1980.  5 
Tab,  20  Ref. 

Descriptors:  'Snow,  'Aerosols,  'Nucleation, 
•Chemical  analysis,  Cloud  physics,  Sampling, 
Chlorides,  Sodium,  Sulfates,  Nitrates,  Potassium, 
Calcium,  Ammonia,  Data  collections,  On-site  in- 
vestigations, Cations,  Foreign  research,  Analysis, 
•India. 

Atmospheric  aerosols  in  surface  air  were  sampled 
for  a  total  period  of  2  weeks,  from  February  25  to 
March  11,  1971,  during  the  winter  season,  at  Gul- 
marg  and  Srinagar.  Snow  samples  were  also  col- 
lected on  days  of  snow  occurrence  during  the 
period.  Aerosols  were  sampled  using  cascade  lm- 
pactor  and  millipore  filter  assembly.  Samples  col- 
lected through  impactor  were  categorized  into  hy- 
droscopic and  nonhygroscopic  nuclei,  while  chlo- 
ride, ice-forming,  and  total  nuclei  were  evaluated 
from  millipore  filters.  Analysis  of  the  aerosol  data 
showed  higher  counts  for  all  the  nuclei  at  Srinagar 
with  respect  to  Gulmarg.  Fractions  of  chloride, 
hydroscopic,  and  ice-forming  nuclei  among  the 
total  nuclei  were  larger  at  Gulmarg.  Aerosol 
counts  during  the  days  were  higher  as  compared  to 
the  corresponding  night  values.  All  the  chemical 
constituents,  except  Cl(-),  gradually  reduced  from 
the  initial  to  the  end  stage  of  the  snowfall.  Snow 
sample  from  Srinagar  indicated  higher  cation  con- 
centrations. Variations  of  aerosols  under  different 
weather  conditions  were  discussed.  (Humphreys- 
ISWS) 
W  80-0548  3 


ANNUAL  R  VALUES  IN  NORTH  MISSISSIPPI, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

K.  C.  McGregor,  C.  K.  Mutchler,  and  A.  J. 

Bowie. 

Journal  of  Soil  and  Water  Conservation,  Vol  35, 

No  2,  p  81-84,  March-April  1980.  4  Fig,  3  Tab,  8 

Ref. 

Descriptors:  'Rainfall,  'Kinetics,  Mississippi,  Soil 
erosion,  Watersheds(Basins),  Erosion,  Rain  gages, 
Precipitation(Atmospheric),  'Rainfall  factor, 
'Pigeon  Roost  Creek,  'Laboratory  Creek,  Annual 
R  values,  Soil  loss  equation,  Raindrop  size  distribu- 
tion, Erosion  index. 

Rainfall  factor  values  derived  from  rainfall  records 
in  two  north  Mississippi  watersheds  proved  to  be 
significantly  higher  than  values  previously  suggest- 
ed for  use  in  the  universal  soil  loss  equation.  This 
analysis  of  rainfall  erosivity  involved  a  19-year 
period  in  the  Pigeon  Roost  Creek  watershed,  a 
117-square-mile  watershed  near  Holly  Springs,  and 
a  16-year  period  in  the  Laboratory  Creek  water- 
shed, a  1.6-square-mile  watershed  that  includes 
part  of  Oxford.  The  study  supported  use  of  the 
Wischmeier-Smith  equation  for  computing  R 
values  in  regions  of  high  rainfall.  Average  annual 
values  computed  with  the  equation  are  consider- 
ably higher  than  their  published  R  factors  for  this 
region.  Records  less  than  20  years  may  be  biased 
by  short-run  deviations  from  normal  rainfall,  but 
average  annual  rainfall  amounts  were  near  normal, 
and  the  period  of  record  for  the  Pigeon  Roost 
Creek  watershed  was  only  1  year  short  of  20 
(Roberts-ISWS) 
W80-05636 


2C.  Snow,  Ice,  and  Frost 


OPERATIONAL  AERIAL  SNOW  SURVEYING 
IN  THE  UNITED  STATES, 

National  Weather  Service,  Silver  Spring,  MD. 
E.  L.  Peck,  T.  R.  Carroll,  and  S.  C.  Vandemark. 


Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 
51-62,  March  1980.  4  Fig,  2  Tab,  22  Ref. 

Descriptors:  'Snow,  'Gamma  rays,  'Snow  sur- 
veys, Snow  cover,  Snowpacks,  Operations,  Air- 
craft, Radiation,  Water  equivalent,  On-site  tests, 
•Aerial  snow  surveying,  *Operational  surveys, 
Airborne  data  acquisition,  Gamma  radiation  detec- 
tor, Data  acquisition,  Gross  gamma  flux,  Cosmic 
background  radiation. 

An  airborne  gamma  radiation  detector  and  data 
acquisition  system  was  designed  for  rapid  measure- 
ment of  the  snow  cover  water  equivalent  over 
large  open  areas.  Research  and  field  tests  conduct- 
ed prior  to  the  implementation  of  an  operational 
snow  measurement  system  in  the  United  States 
were  reviewed.  Extensive  research  test  flights 
were  conducted  over  large  river  basins  of  the 
north-central  plains  and  in  the  high  mountain  val- 
leys of  the  intermountain  West.  Problems  encoun- 
tered during  development  included:  (1)  error  in  the 
gross  gamma  flux  produced  by  atmospheric  radon 
gas  daughters,  (2)  spatial  and  temporal  variability 
in  soil  moisture,  and  (3)  errors  in  gamma  radiation 
count  rate  introduced  by  aircraft  and  cosmic  back- 
ground radiation.  Network  design  of  operational 
flight  line  and  ground  observation  data  used  in  a 
river  forecasting  system  were  discussed.  (Roberts- 
ISWS) 
W  80-0543  5 


AERIAL  GAMMA  SURVEY  OF  SNOW  COVER 
AND  SOIL  MOISTURE, 

Gosgimet,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  7B. 

W80-O5494 


PRINCIPLE  AND  METHOD  FOR  MEASURE- 
MENT OF  SNOW  WATER  EQUIVALENT  BY 
DETECTION  OF  NATURAL  GAMMA  RADI- 
ATION, 

Institute  for  Atomenergi,  Kjeller  (Norway). 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05495 


AIRCRAFT  GAMMA-RAY  SPECTROMETRY 
IN  SNOW  WATER  EQUIVALENT  MEASURE- 
MENT, 

National  Water  Board  of  Finland,  Helsinki. 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05496 


DELINEATION  AND  ENGINEERING  CHAR- 
ACTERISTICS OF  PERMAFROST  BENEATH 
THE  BEAUFORT  SEA, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

P.  V.  Sellmann,  E.  Chamberlain,  S.  Arcone,  S. 
Blouin,  and  A.  Delaney. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  93-115.  October  1979.  13  Fig,  19  Ref. 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  Colorado.  NOAA-01-5- 
022-2313. 

Descriptors:  •Permafrost,  'Hazards,  'Soil  mechan- 
ics, Exploration,  Environmental  effects.  Water  pol- 
lution sources,  Resources  development.  Alaska, 
Cold  regions,  'Outer  Continental  Shelf,  Petroleum 
development,  Beaufort  Sea,  Prudhoe  Bay. 

The  objective  of  the  subsea  permafrost  program  is 
to  obtain  information  on  the  distribution  and  prop- 
erties of  permafrost  beneath  the  Beaufort  Sea.  In- 
formation is  currently  being  acquired  on  the  distri- 
bution of  ice-bonded  permafrost  from  analysis  of 
the  velocity  structure  of  commercial  seismic  rec- 
ords. This  report  summarizes  the  results  of  all 
studies  to  date,  including  engineering  property 
analysis  and  preliminary  interpretation  of  seismic 
data.  Emphasis  is  placed  on  results  that  are  rele- 
vant to  offshore  development  of  this  region  Dis- 
cussion of  the  drilling  and  laboratory  program 
represents  the  most  current  interpretation  of  these 
data.  The  variability  of  the  offshore  permafrost, 
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and  uncertainties  concerning  some  of  its  critical 
properties,  such  as  ice  volume,  will  require  future 
development  activities  to  be  accompanied  by  de- 
tailed site-specific  investigations.  This  is  particular- 
ly true  since  there  has  been  little  experience  with  a 
thermal  and  physical  setting  such  as  this.  (Sinha- 
OEIS) 
W80-05584 


OFFSHORE  PERMAFROST  STUDIES  AND 
SHORELINE  HISTORY  OF  CHUKCHI  AND 
BEAUFORT  SEAS  AS  AN  AID  TO  PREDICT- 
ING OFFSHORE  PERMAFROST  CONDI- 
TIONS, 

Geological  Survey,  Menlo  Park,  CA. 
P.  A.  Smith,  and  D.  M.  Hopkins. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  116-163,  October  1979.  2  Ref,  5  Append. 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  Colorado. 

Descriptors:  'Permafrost,  'Hazards,  Exploration, 
Environmental  effects,  Water  pollution  sources, 
Resources  development,  Oil  wells,  Alaska,  Cold 
regions,  Boreholes,  'Outer  Continental  Shelf,  Pe- 
troleum development,  Beaufort  Sea,  Chukchi  Sea. 

The  main  objectives  are  to  determine  the  extent  of 
offshore  permafrost  on  the  Beaufort  Sea  shelf  and 
to  explore  the  relationship  of  coastal  geology  and 
geomorphology  to  shoreline  history  and  offshore 
permafrost.  Toward  this  purpose,  results  from 
seven  boreholes  drilled  in  Prudhoe  Bay  during 
1976  and  1977  have  been  analyzed  and  attempts  to 
correlate  lithologic,  paleontologic  and  permafrost 
characteristics  of  borehole  sediments  have  been 
made.  Ice-bonded  permafrost  on  the  Beaufort  Sea 
shelf  in  the  Prudhoe  Bay  region  is  deeply  thawed 
in  what  is  interpreted  as  paleovalleys  excavated  by 
the  major  rivers  on  the  coast  during  the  last  low 
sea-level  interval.  It  may  be  possible  to  predict  the 
distribution  of  areas  of  deeply  thawed  ice-bonded 
permafrost  elsewhere  on  the  shelf  by  establishing 
the  paleo-drainage  pattern.  Methods  for  predicting 
the  depth  and  distribution  of  permafrost  on  the 
shelf  is  valuable  in  setting  up  guidelines  for  the 
siting  of  offshore  oil  and  gas  wells,  while  determi- 
nation of  shoreline  history,  storm-surge  limits  and 
coastal  erosion  rates  on  the  Beaufort  Sea  shelf  aid 
in  planning  the  location  of  onshore  support  facili- 
ties necessary  for  oil  and  gas  production.  (Sinha- 
OEIS) 
W80-05585 


MARINE  ENVIRONMENTAL  PROBLEMS  IN 
THE  ICE  COVERED  BEAUFORT  SEA  SHELF 
AND  COASTAL  REGIONS, 

Geological  Survey,  Menlo  Park,  CA.  Branch  of 
Pacific-Arctic  Marine  Geology. 
P.  Barnes,  and  E.  Reimnitz. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  164-267,  October  1979.  3  Fig,  32  Ref,  5 
Attachments.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Sea  ice,  'Ice  cover,  'Hazards,  'Per- 
mafrost, Construction,  Drilling,  Resources  devel- 
opment, Environmental  effects,  Water  pollution 
sources,  Alaska,  Cold  regions,  Coasts,  'Outer  Con- 
tinental Shelf,  Beaufort  Sea,  Petroleum  develop- 
ment. 

The  present  investigation  is  an  expansion  and  in- 
tensification of  earlier  studies  on  the  marine  geolo- 
gy and  modern  sedimentary  environment  of  arctic 
Alaska  with  emphasis  on  rates  and  processes;  in 
particular  phenomena  involving  ice  and  its  unique 
influence  on  the  shelf  and  inshore  environment. 
The  marine  environment  of  the  arctic  shelf  poses 
special  problems  to  offshore  development.  The 
interaction  of  the  arctic  shelf  with  the  arctic  pack 
ice  takes  the  form  of  ice  gouging  and  the  formation 
of  a  large  stamukhi  zone  each  winter.  Oil  drilling 
and  production  during  the  next  several  years  will 
probably  not  extend  into  the  stamukhi  zone  sea- 


ward of  the  seasonal  fast-ice  zone.  Of  critical  con- 
cern are  the  ice  gouge  and  strudel  scour  effects  on 
structures  and  pipelines.  Any  structure  which  is  to 
be  mated  with  the  ocean  floor  requires  data  con- 
cerning the  strength  and  character  of  the  ocean 
floor.  Furthermore,  foundation  materials  in  the 
form  of  gravels  will  be  needed  for  work  pads 
offshore.  In  addition,  the  offshore  drilling  oper- 
ation may  encounter  permafrost  and  associated  gas 
hydrates  which  could  be  substantially  altered 
during  the  process  of  pumping  hot  oil  up  to  the  sea 
floor  or  along  the  sea  floor  in  gathering  and  trans- 
portation pipelines  potentially  causing  structural 
failure  and  blowouts.  (Sinha-OEIS) 
W80-05586 


YUKON  DELTA  COASTAL  PROCESSES 
STUDY, 

Houston  Univ.,  TX.  Dept.  of  Geology. 
W.  R.  Dupre. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  268-323,  October  1979.  2  Fig,  44  Ref,  3 
Append.  NOAA,  Environmental  Research  Labo- 
ratories, Outer  Continental  Shelf  Environmental 
Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Hazards,  'Ice,  'Permafrost,  Oil 
spills,  Baseline  studies,  Resources  development, 
Environmental  effects,  Water  pollution  sources, 
Alaska,  'Outer  Continental  Shelf,  Coastal  process- 
es, Yukon  Delta,  Petroleum  development. 

The  Yukon-Kuskokwim  delta  region  is  character- 
ized by  widespread  Quaternary  tectonism.  Evi- 
dence of  Holocene  faulting,  coupled  with  the  high 
potential  for  liquefaction  of  most  of  the  Holocene 
fluvial  and  deltaic  sediments,  constitute  serious 
geologic  constraints  both  in  the  selection  of  trans- 
portation corridors  and  the  design  of  offshore 
structures.  The  risk  from  explosive  volcanism, 
however,  appears  slight.  Non-tectonic  geologic 
hazards  also  exist  throughout  the  region.  Of  these, 
permafrost  may  be  one  of  the  more  difficult  to 
predict,  as  it  appears  to  be  present  in  various 
degrees  in  most  areas.  The  siting  of  offshore  facili- 
ties (e.g.,  drilling  platforms,  underwater  pipelines) 
must  take  into  account  the  mobility  and  deforma- 
tion of  seasonal  pack  ice,  the  extent  and  variability 
of  shorefast  ice,  the  probability  of  offshore  perma- 
frost, and  the  possible  effects  of  altering  offshore 
bathymetry  in  changing  coastal  stability.  In  addi- 
tion, the  evaluation  of  possible  oil  spills  must  take 
into  account  not  only  the  dominant  northward 
drift  of  water  and  suspended  sediments,  and  the 
local  and  seasonal  variability  of  current  patterns, 
but  also  the  role  of  sub-ice  channels  in  affecting 
bedload  transport.  (Sinha-OEIS) 
W80-05587 


MECHANICS  OF  ORIGIN  OF  PRESSURE 
RIDGES,  SHEAR  RIDGES  AND  HUMMOCK 
FIELDS  IN  LANDFAST  ICE, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
L.  H.  Shapiro,  H.  F.  Bates,  and  W.  D.  Harrison. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  366-423,  October  1979.  12  Fig,  1  Tab,  20 
Ref.  NOAA,  Environmental  Research  Laborato- 
ries, Outer  Continental  Shelf  Environmental  As- 
sessment Program,  Boulder,  Colorado.  NOAA-03- 
5-022-55. 

Descriptors:  'Hazards,  'Ice,  'Sea  ice,  'Ice  loads, 
Design,  Offshore  platforms,  Hydrodynamics,  En- 
vironmental effects,  Water  pollution  sources,  Re- 
sources development,  Baseline  studies,  Alaska, 
Monitoring,  Coasts,  'Outer  Continental  Shelf,  Pe- 
troleum development,  Landfast  ice,  Pack  ice. 

This  project  is  concerned  with  the  mechanisms  and 
processes  involved  in  the  deformation  of  landfast 
ice,  including  ridging,  hummocking,  and  interac- 
tion with  beaches  and  with  the  sea  floor.  The 
major  emphasis  has  been  on  the  study  of  overrides 
of  beaches  and  barrier  islands  during  both  the 
break-up  period  and  mid-winter  periods.  The  po- 
tential for  override  of  structures,  barrier  islands 
and  beaches  is  recognized  as  a  significant  hazard  to 


OCS  development.  The  break-up  period  was  con- 
sidered to  present  the  greater  hazard,  however 
during  the  winter  of  1977-1978,  a  series  of  ice  push 
ridges  and  overrides  of  barrier  islands  were  ob- 
served. This  falls  within  the  period  which  general- 
ly has  been  considered  safe  for  operations  and 
indicates  that  the  potential  for  large  ice  movements 
close  to  shore  during  this  time  cannot  be  dismissed 
and  must  be  considered  in  operating  regulations 
and  design  considerations.  The  study  of  ice  sheet 
vibration  forms  the  second  object  of  this  project. 
In  particular,  observations  suggest  that  there  is  an 
association  between  rising  compressive  stress 
levels  in  the  ice  and  the  occurrence  of  vibrations 
with  periods  on  the  order  of  several  minutes.  If 
verified,  this  may  provide  a  relatively  simple  and 
inexpensive  method  of  monitoring  the  build  up  of 
stress  in  the  pack  ice  which  may  ultimately  be 
transmitted  to  the  landfast  ice.  As  such,  it  would 
become  an  operational  tool  for  providing  early 
warning  of  potentially  hazardous  conditions. 
(Sinha-OEIS) 
W80-05589 


SUBSEA  PERMAFROST:  PROBING,  THER- 
MAL REGIME  AND  DATA  ANALYSIS, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
W.  D.  Harrison,  and  T.  E.  Osterkamp. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  493-580,  October  1979.  26  Fig,  5  Tab,  24 
Ref,  2  Append.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
NOAA-03-5-022-55. 

Descriptors:  'Hazards,  'Permafrost,  'Cold  re- 
gions, Exploration,  Drilling,  Oil  wells,  Construc- 
tion, Resources  development,  Water  pollution 
sources,  Alaska,  Environmental  effects,  'Outer 
Continental  Shelf,  Petroleum  development,  Subsea 
permafrost. 

The  objectives  of  this  study  are  to  determine  the 
distribution  and  properties  of  subsea  permafrost  in 
Alaskan  waters.  Besides  direct  measurements,  the 
program  includes  an  effort  to  understand  the  basic 
physical  processes  responsible  for  the  subsea 
regime,  as  a  basis  for  predictive  models.  By  now  it 
should  be  evident  from  these  and  other  OCS  stud- 
ies in  Alaskan  waters  that  ice-bearing  subsea  per- 
mafrost is  widespread  and  may  exist  near  the  sea 
bed  both  near  and  very  far  from  shore.  Compared 
to  terrestrial  permafrost,  subsea  permafrost  is  more 
complex  because  it  is  transient,  and  because  salt 
becomes  a  new,  important,  and  unpredictable  vari- 
able. The  subsea  permafrost  is  also  much  more 
easily  disturbed  because  of  the  salt,  and  because  it 
is  warmer.  The  permafrost-related  development 
problems  are  therefore  probably  more  serious  off- 
shore than  onshore.  A  curious  similarity  is  that 
excavation  of  materials  may  not  be  feasible  off- 
shore at  some  locations  because  of  shallow  ice- 
bonding.  It  is  found  that  the  permafrost  regime  on 
the  barrier  islands  can  be  highly  variable  over 
small  distances,  a  fact  that  has  to  be  remembered  in 
the  interpretation  of  seismic  searches  for  ice-bond- 
ing, and  in  the  siting  of  structures.  For  the  present 
the  concerns  are  for  the  safety  of  exploratory 
drilling,  but  the  eventual  objective  is  not  only  to 
find,  but  to  produce  hydrocarbons.  At  that  stage, 
permafrost  and  gas  hydrate  conditions  will  be  even 
more  important  since  hot  fluids  in  the  well  are 
unavoidable.  Thus,  it  is  very  important  to  maxi- 
mize the  derived  downhole  information  at  the  ini- 
tial stage  of  exploratory  drilling.  (Sinha-OEIS) 
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DEVELOPMENT  OF  HARDWARE  AND  PRO- 
CEDURES FOR  IN-SITU  MEASUREMENT  OF 
CREEP  IN  SEA  ICE, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
L.  H.  Shapiro,  and  E.  R.  Hoskins. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  581-682,  October  1979.  16  Fig,  8  Ref,  2 
Append.  NOAA,  Environmental  Research  Labo- 
ratories, Outer  Continental  Shelf  Environmental 
Assessment  Program,  Boulder,  Colorado.  NOAA- 
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development,  'Outer  Continental  Shelf,  Petroleum 
development,  In-situ  measurement. 

Any  permanent  or  semi-permanent  structure  locat- 
ed off  the  Arctic  Coast  of  Alaska  must  contend 
with  the  hazard  that  sea  ice  presents  to  its  stability. 
The  extent  of  this  hazard  depends  on  three  basic 
parameters.  First,  the  strength  of  the  structure 
itself,  with  respect  to  its  ability  to  withstand  forces 
of  a  given  magnitude.  Second,  the  geometry  of  the 
interaction  between  the  structure  and  the  sur- 
rounding ice,  including  the  state  of  bonding  be- 
tween the  two  and,  finally,  the  strength  of  the  ice, 
which  determines  the  maximum  force  that  the  ice 
can  sustain  in  the  mode  of  failure  which  the  struc- 
ture is  designed  to  induce.  The  first  two  of  these 
parameters  are  determined  largely  the  third,  the 
strength  of  the  ice,  and  it  is  to  this  problem  that  the 
project  is  directed.  Techniques  for  conducting 
measurements  of  several  of  the  mechanical  proper- 
ties of  sea  ice  by  in-situ  methods  are  described.  The 
tests  described  all  involve  the  use  of  flatjacks  of 
various  shapes  for  supplying  a  known  load  into  the 
ice.  The  geometry  of  the  sample  being  tested  is 
defined  by  introducing  internal  boundaries  into  the 
ice  sheet  by  cutting  slots  or  installing  layers  of 
plastic  film.  The  resulting  deformation  of  the  ice  is 
measured  by  strain  gauges  embedded  in  the  test 
sample  or  by  LVDT's  or  linear  potentiometers 
mounted  on  pegs  which,  in  turn,  are  frozen  to 
some  depth  in  the  sample.  (Sinha-OEIS) 
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BEAUFORT  SEACOAST  PERMAFROST  STUD- 
IES, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
J.  C.  Rogers,  and  J.  L.  Morack. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  1-31,  October  1979.  12 
Fig,  14  Ref.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
NOAA-03-5-022-55. 
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The  Prudhoe  Bay  area  and  adjacent  offshore  is- 
lands is  the  primary  focus  of  this  study.  The  trun- 
cation of  permafrost  beneath  the  ocean  is  of  inter- 
est, particularly  the  shape  of  the  frozen-nonfrozen 
boundary.  Thus,  a  major  objective  of  the  study  is 
the  determination  of  the  shape  of  the  boundary. 
One  important  facet  is  determining  the  nature  and 
extent  of  permafrost  beneath  the  barrier  islands. 
These  results  will  provide  valuable  information  for 
refinement  and  testing  of  thermal  models  as  well  as 
for  determining  operational  methods  for  offshore 
oil  and  gas  development.  Another  objective  is  to 
provide  information  to  support  reconnaissance 
drilling  programs.  Drilling  provides  information 
on  bottom  conditions  only  near  the  drill  hole.  It  is 
possible,  using  the  seismic  technique,  to  extend 
such  site  specific  information  to  areas  remote  from 
the  drill  site,  by  correlating  seismic  data  at  the  drill 
site  and  at  the  remote  locations.  Also,  seismic 
information  can  be  used  to  suggest  areas  for  future 
drilling  investigations.  (Sinha-OEIS) 
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A  CATASTROPHE  MODEL  OF  THE  PALEO- 
CLIMATE, 

Maine  Univ.,  Orono.  Inst,  for  Quaternary  Studies. 
D.  R.  MacAyeal. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  245-257, 
1979.  5  Fig,  22  Ref. 
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The  presentation  of  the  catastrophe  model  was 
preceded  by  a  brief  discussion  of  the  chronological 
pattern  of  global  ice  fluctuations.  This  pattern  was 
shown  to  imply  a  two-dimensional  set  of  climate 
controls.  One  control  was  identified  with  the  in- 
solation fluctuations  resulting  from  the  Earth's  or- 
bital cycles.  The  second  control  was  designed  to 
account  for  the  apparent  changes  within  the  dy- 
namics of  large  ice  masses.  Two  previous  climate 
models  which  do  not  employ  the  second  control 
parameter  were  briefly  prevented  in  order  to  illus- 
trate the  inadequacy  of  simple  models  which  do 
not  account  for  changeable  dynamics.  A  simple 
qualitative  model  of  global  ice  cover  was  present- 
ed to  account  for  the  apparent  catastrophic  transi- 
tions between  glacial  and  interglacial  climates. 
Unlike  the  Budyko  and  Weertman  models,  the 
catastrophe  model  employs  a  second  control  pa- 
rameter besides  the  orbitally  induced  insolation 
fluctuations  to  differentiate  between  fast  and  slow 
glaciological  response  mechanisms.  It  is  conjec- 
tured that  this  second  control  parameter  is  linked 
to  isostatic  actions  occurring  beneath  the  continen- 
tal crust  which  shift  the  dynamic  emphasis  from 
terrestrial  to  marine  ice  margins.  (See  also  W76- 
10949)  (Humphreys-ISWS) 
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ICE  SHELVES:  A  REVIEW, 

Maine  Univ.,  Orono  Inst,  for  Quaternary  Studies. 
R.  H.  Thomas. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  273-286, 
1979.  5  Fig,  46  Ref.  NSF  DPP76-23047  A01. 
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Analytical  techniques,  Ice  shelves,  Ice  sheets,  Ice 
flow,  Calving. 

Ice  shelves  form  where  ice  flows  off  the  Antarctic 
ice  sheet  onto  the  sea  to  produce  rather  flat  slabs  of 
floating  ice  which,  for  the  theoretician,  are  the 
simplest  of  all  large  ice  masses.  Boundary  condi- 
tions are  well  defined,  conditions  change  very 
slowly  over  distances  that  are  large  compared  with 
ice  thickness,  and  horizontal  velocities  are  inde- 
pendent of  depth.  Unconfined  ice  shelves  can  be 
used  as  giant  creep  machines  to  investigate  the  ice 
flow  law  at  low  stresses.  Further  inland,  where 
movement  is  hampered  by  obstructions  such  as 
grounded  ice  rises  and  by  shear  between  the  ice 
shelf  and  its  sides,  the  ice  shelf  transmits  a  back- 
pressure which  tends  to  restrict  drainage  from  the 
ice  sheets  that  feed  it.  Wastage  from  ice  shelves  is 
principally  by  calving  and  by  bottom  melting. 
There  has  been  no  direct  measurement  of  bottom- 
melting  rates,  but  indirect  evidence  suggests  that, 
near  the  seaward  edges  of  ice  shelves,  bottom- 
melting  rates  may  exceed  one  meter  per  year,  with 
significant  melting  within  about  100  km  of  the  ice 
front.  Further  inland  there  may  be  bottom  freez- 
ing, and  analysis  of  cores  taken  from  the  Amery 
Ice  Shelf  indicates  that  bottom-freezing  rates  aver- 
age 0.5  m/a  over  a  distance  of  200  km.  Such  high 
freezing-rates  are  probably  exceptional,  and,  be- 
neath the  Ross  Ice  Shelf,  freezing  appears  to  be 
insignificant  even  at  a  distance  of  400  km  from  the 
ice  front.  Because  of  their  accessibility  ice  shelves 
have  been  studied  in  considerable  detail,  but  many 
problems  remain.  In  particular,  there  is  a  need  to 
improve  understanding  of  basal  flux,  ice-shelf  dy- 
namics near  the  grounding  line,  the  calving  of 
icebergs,  and  the  state  of  equilibrium  of  ice  rises.  In 
addition  there  is  a  clear  need  for  basic  data  from 
the  Filchner-Ronne  ice  shelf.  (Humphreys-ISWS) 
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SATELLITE  STUDIES  OF  FRESH- WATER  ICE 
MOVEMENT  ON  LAKE  ERIE, 

National  Environmental  Satellite  Service,  Wash- 
ington, DC. 
D.  R.  Wiesnet. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  415-426, 
1979.  13  Fig,  11  Ref. 
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Since  the  winter  of  1972-73,  NOAA  visible  and 
thermal  images  of  North  America  have  been  avail- 
able for  the  study  of  ice  on  the  Great  Lakes.  The 
shallowest  of  the  Great  Lakes  is  Lake  Erie,  on 
which  ice  occurs  from  December  usually  through 
April.  The  NOAA  series  of  polar-orbiting  satellites 
collect  two  thermal  and  one  visible  image  per  day; 
the  Geostationary  Observational  Environmental 
Satellites  (GOES)  collect  visible  and  infrared 
images  every  30  min.  NASA's  Landsat  satellite  has 
an  18  d  revisit  cycle  (a  9  d  cycle  when  two  are 
operating),  with  superb  ground  resolution  (79  m). 
Satellite  images  from  all  three  satellites  were  used 
in  this  study.  Ice  formation,  movement,  and  brea- 
kup in  Lake  Erie  are  different  in  each  sub-basin, 
Western,  Central,  and  Eastern,  owing  to  the  vari- 
ation in  depth  of  water,  geomorphology,  and  me- 
teorologic  factors.  Ice  movement  after  initial  brea- 
kup in  1974-77  resulted  in  the  accumulation  of  ice 
at  the  entrance  of  the  Niagara  River  at  the  eastern 
end  of  the  lake.  In  1973,  satellite  images  show  the 
unusual  development  of  an  ice  dam  across  the 
entire  width  of  Lake  Erie,  and  the  'ice  plug'  at  the 
mouth  of  the  Niagara  did  not  form.  The  effect  of 
wind  direction  on  breakup  patterns  was  seen  to  be 
critical  to  any  attempt  at  forecasting  date  of  com- 
plete ice  melt  as  well  as  day-to-day  distribution  of 
ice.  Satellite  observation  of  ice  in  Lake  Erie-  and 
in  all  large  lakes-provides  information  regularly, 
routinely,  and  synoptically  from  a  point  in  space. 
These  data  are  useful  for  the  study  of  ice  forma- 
tion, movement,  and  breakup,  and  they  provide  an 
unrivaled  and  unprecedented  data  set  of  historical 
records.  (Humphreys-ISWS) 
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STABILITY  OF  GLACIERS  AND  ICE  SHEETS 
AGAINST  FLOW  PERTURBATIONS, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

D.  E.  Thompson. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  427-441, 

1979.  5  Fig,  26  Ref  NAS  7-100,  NSF  DES  73- 
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A  stability  equation  was  derived  for  a  model  gla- 
cier of  initially  uniform  thickness  and  of  infinite 
extent  transverse  to  the  primary  flow  flowing 
without  slip  down  an  inclined  plane.  A  stress- 
dependent  power-law  viscosity  was  wholly  incor- 
porated into  the  equations  of  motion  Stability  of 
the  glacier  was  tested  against  long-wavelength  sur- 
face perturbations.  Results  for  this  initial  formula- 
tion indicate  that  the  glacier  is  stable  against  infini- 
tesimal amplitude  surface  perturbations,  although 
for  certain  variations  of  model  parameters,  the 
decay-rate  of  the  disturbance  becomes  very  slow, 
approaching  neutral  stability.  Results  were  present- 
ed in  terms  of  decay-rate  magnitudes  over  a  large 
range  of  perturbation  wavelengths  for  many  model 
glaciers  in  which  bed  slope,  ice  thickness,  and  ice 
rheology  parameters  were  varied.  For  all  models, 
the  maximum  decay-rate  of  the  perturbation  occurs 
at  disturbance  wavelengths  of  roughly  three  to  six 
times  the  glacier  thickness.  Infinite-wavelength 
perturbations  are  found  to  be  only  neutrally  stable. 
Long-wavelength  perturbations  propagate  at  a 
faster  rate  down-glacier  than  do  the  intermediate- 
or  shorter-wavelength  ones  which  tend  to  remain 
fixed  on  the  glacier  surface  and  ride  down-glacier 
with  the  primary  flow  as  they  decay.  (Humphreys- 
ISWS) 
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WATER  RENEWAL  EFFICIENCY  OF  WATER- 
SHED AND  LAKE  COMBINATIONS  IN  THE 
ELA  REGION  OF  THE  PRECAMBRIAN 
SHEELD, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2A. 
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EFFECTS  OF  A  WINDSTORM  AND  FOREST 
FIRE  ON  CHEMICAL  LOSSES  FROM  FOR- 
ESTED WATERSHEDS  AND  ON  THE  QUAL- 
ITY OF  RECEIVING  STREAMS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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MULTTYEAR  LOW  FLOW  IN  SOUTHEAST- 
ERN KANSAS, 

Geological   Survey,   Lawrence,   KS.   Water  Re- 
sources Div. 
W.  J.  Carswell,  Jr. 

Geological  Survey  open-file  report  79-1288  (WRI), 
1979.  26  p,  14  Fig,  1  Tab,  3  Ref. 
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Many  existing  water  supplies  in  southeastern 
Kansas  are  proving  inadequate  to  meet  current  and 
expanded  future  needs.  One  of  the  methods  in 
which  the  use  of  highly  variable  streamflow  in  the 
area  can  be  evaluated  is  with  the  aid  of  multiyear 
low-flow  frequency  information.  Data  from  19 
stream-gaging  stations  in  the  study  area  and  a  base 
period  of  1940-77  were  used  to  develop  maps  from 
which  discharge  values  for  the  2-  and  50-year 
recurrence  interval  for  durations  of  12,  24,  36,  and 
60  months  can  be  obtained  for  ungaged  sites  that 
have  drainage  areas  of  less  than  1,000  square  miles. 
Discharge  values  for  intervening  recurrence  inter- 
vals can  be  obtained  by  interpolation.  Extrapola- 
tion of  regionalized  values  in  this  report  to  drain- 
age areas  smaller  than  1 10  square  miles  and  larger 
than  1,000  square  miles  has  not  been  validated. 
(Kosco-USGS) 
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SOIL  TREND  IN  HYDROLOGY, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
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Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 
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The  paper  presented  an  historical  review  of  the 
development  of  the  study  of  hydrology  with  par- 
ticular reference  to  the  role  of  soil.  The  theoretical 
dependences  of  the  water  balance  elements  on  the 
physical  properties  of  soils  were  discussed,  as  were 
the  practical  effects  of  different  soil  types,  different 
land  uses,  changing  agricultural  practices,  and  ur- 
banization. (Sims-ISWS) 
W80-05497 


THE  PROPAGATION  OF  WAVES  IN  SHAL- 
LOW WATER  FLOW  WITH  LATERAL 
INFLOW, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 
25-32,  March  1980.  3  Fig,  2  Ref. 
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The  propagation  characteristics  of  small  amplitude 
waves  in  shallow  water  flow  with  lateral  inflow 
were  determined  using  a  linear  perturbation 
method.  Expressions  relating  the  celerity,  attenu- 
ation, and  wave  number  of  the  waves  were  given 
and  used  to  establish  two  critical  values  of  the 
Froude  number.  (Sims-ISWS) 
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Dillon  (M.  M.)  Ltd,  Toronto  (Ontario). 
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BRUCEWOOD  URBAN  TEST  CATCHMENT. 

MacLaren  (James  F.)  Ltd.,  Toronto  (Ontario). 
Canada-Ontario  Agreement  on  Great  Lakes  Water 
Quality,  Research  Report  No  100,  (1980)  67  p,  19 
Fig,  15  Tab,  7  Ref. 
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Data  collected  from  the  monitoring  of  storm  water 
flows  in  the  Brucewood  subdivision  in  North 
York,  Toronto,  were  used  to  develop  and  verify 
the  US  Environmental  Protection  Agency's  Storm 
Water  Management  Model  (SWMM).  Brucewood 
was  selected  as  a  typical  modern  subdivision  for 
this  study  of  the  feasibility  of  using  a  computer 
model,  SWMM,  to  predict  the  quantity  and  quality 
of  storm  water  runoff  due  to  rain  storms  and 
melting  snow.  Brucewood  is  a  48-acre  develop- 
ment consisting  of  single-family  and  semi-detached 
residences  built  in  the  late  1960's.  House  roof  lead- 
ers are  connected  to  separate  storm  sewers  which 
are  connected  to  the  39  in  main  trunk  of  the  sewer 
system  which  discharges  into  the  East  Don  River. 
During  the  period  February  15,  1974  through  De- 
cember 31,  1975,  data  were  collected  including 
precipitation  measurement,  flow  measurement,  and 
water  quality  samples,  for  a  total  of  76  events. 
Several  events  were  simulated  using  SWMM,  a 
comprehensive  mathematical  model  requiring 
inputs  such  as  the  temporal  distribution  of  rainfall 
intensity  (hyetograph)  and  data  describing  the  ide- 
alized catchment,  transport,  and  receiving  water 
systems.  The  model  represents  flow  and  the  associ- 
ated pollution  as  continuous  curves,  hydrographs 
and  pollutographs.  Quantity  simulations  compared 
reasonably  well  with  recorded  flows,  however, 
quality  simulations  were  not  as  accurate,  probably 
due  to  the  more  complex  phenomena  involved. 
Simulated  pollutant  concentrations  were  generally 
in  good  agreement  with  recorded  values.  (Seigler- 
IPA) 
W80-05566 


RIPARIAN  FORESTS  IN  CALIFORNIA:  THEIR 
ECOLOGY  AND  CONSERVATION. 

California  Univ.,  Davis.  Inst,  of  Ecology. 
Institute  of  Ecology  Publication  No  15,  California 
University,  Davis,  May,  1977.  122  p. 

Descriptors:  'Riparian  water,  'Forests,  •Califor- 
nia, *Ecology,  'Conservation,  Riparian  plants, 
Conferences,  History. 

Thirteen  papers  were  presented  at  a  symposium  on 
the  riparian  forests  in  California.  Symposium  topics 
were  divided  into  two  sessions:  one  dealing  with 
historical  and  ecological  subjects  and  the  other 
with  management  and  preservation.  Papers  were 
arranged  so  that  background  data  came  first  and 
were  followed  by  a  developmental  sequence  begin- 
ning with  the  evolution  of  riparian  ecosystems  and 
ending  with  a  discussion  of  the  value  of  riparian 
forests  in  today's  society.  (See  W80-05607  thru 
W80-05614)  (Steiner-Mass) 
W80-05606 
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RIPARIAN  FORESTS  OF  THE  SACRAMENTO 
VALLEY,  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  21. 
W80-05609 


RIPARIAN    VEGETATION    AND    FLORA   OF 
THE  SACRAMENTO  VALLEY, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05611 


THE  VALLEY  RIPARIAN  FORESTS  OF  CALI- 
FORNIA: THEIR  IMPORTANCE  TO  BIRD 
POPULATIONS, 

For  primary  bibliographic  entry  see  Field  21. 
W80-05612 


HABITATS  OF  NATIVE  FISHES  IN  THE  SAC- 
RAMENTO RIVER  BASIN, 

California   Univ.,   Davis.   Dept.   of  Wildlife  and 

Fisheries  Biology. 

For  primary  bibliographic  entry  see  Field   6G. 
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A  SURVEY  OF  RIPARIAN  FOREST  FLORA 
AND  FAUNA  IN  CALIFORNIA, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05607 


GEOLOGIC    HISTORY    OF    THE    RIPARIAN 
FORESTS  OF  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W80-05608 
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SPRING  CHARACTERISTICS  OF  THE  WEST- 
ERN ROSWELL  ARTESIAN  BASIN, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
P.  Davis,  R.  Wilcox,  and  G.  W.  Gross. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204357, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
New  Mexico  State  University,  Las  Cruces,  Partial 
Technical  Completion  Report  No  116,  January 
1980.  93  p,  40  Fig,  7  Tab,  14  Ref,  3  Append. 
OWRT  A-055-NMEX(3),  14-34-0001-9033. 

Descriptors:  'Groundwater  movement,  'Ground- 
water recharge,  'Tritium,  'Springs,  'New  Mexico, 
Hydrogeology,  Drainage  area,  Mountains,  Water 
wells,  Water  analysis,  Chemical  analysis,  'Yeso- 
San  Andres  Formation(NM),  'Western  Roswell 
Artesian  basin(NM). 

Recharge  transmitted  underground  from  the  west- 
ern rim  of  the  Roswell  artesian  basin,  the  Sacra- 
mento Mountains,  substantially  contributes  to  the 
groundwater  supply  of  the  basin.  This  recharge 
occurs  by  either  groundwater  flow  eastward  along 
the  Yeso-San  Andres  Formation  contact  or  by 
springs  discharging  into  the  main  drainage  'routes' 
which  subsequently  lose  their  flow  in  the  Principal 
Intake  Area  to  the  east.  The  major  geologic  con- 
trols of  spring  occurrence  are  silts  and  clays  within 
the  Yeso  Formation  which  act  as  aquitards  under 
the  spring  groundwater  systems,  and  collapse  fea- 
tures within  the  Yeso  Formation  which  generally 
act  as  high  permeability  zones.  Chemistry  of  the 
spring  water  is  more  variable  in  the  north  than  in 
the  southern  part  of  the  basin.  This  is  due  to  the 
different  geologic  settings  for  the  two  areas. 
Springs  issue  from  three  types  of  hydrologic  sys- 
tems: perched  springs  issuing  well  above  the 
canyon  floors,  valley  underflow  springs  issuing 
from  alluvium  in  the  canyon  floors,  and,  possibly, 
springs  which  issue  from  a  regional  groundwater 
system.  Tritium  analyses  indicate  that  valley  un- 
derflow and  regional  springs  discharge  relatively 
older  water  than  perched  springs.  (Herman- 
NMex). 
W80-05406 


IN  SITU  MEASUREMENTS  OF  PORE  WATER 
DIFFUSION  COEFFICIENTS  USING  TRITIAT- 
ED  WATER, 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
R.  H.  Hesslein. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  545-551,  March  1980.  11 
Fig,  1  Tab,  14  Ref. 

Descriptors:  'Diffusion,  'Pore  water,  'Tritium, 
•Lake  sediments,  'Canada,  Measurement,  Ground- 
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water  movement,  Profiles,  Numerical  analysis, 
Mathematical  models,  Equations,  Mixing,  Surfr.ce- 
groundwater  relationships,  *Canada,  Diffusion  co- 
efficient, In  situ  measurement. 

In  situ  diffusion  coefficients  in  the  pore  waters  of 
Lake  227  in  northwestern  Ontario  were  measured 
by  monitoring  the  movement  of  tritiated  water  into 
the  pore  waters.  The  diffusion  coefficients  were 
determined  by  analytical  and  numerical  modeling 
of  the  tritium  profiles.  During  the  summer,  tritiated 
water  diffuses  into  the  sediment  by  molecular  dif- 
fusion, and  this  process  is  well  approximated  by  a 
constant  diffusivity  model.  The  summer  coeffi- 
cients for  diffusion  were  1-2  x  100,000  cu  cm/s  at  a 
water  depth  of  1.5  m  (20C)  and  0.3-0.8  x  100,000 
cu  cm/s  at  8.75  m  (4C).  During  fall  overturn,  clear 
evidence  was  found  for  enhanced  mixing  of  pore 
waters  to  a  sediment  depth  of  10  cm  at  water 
depths  of  0.75  and  3.85  m.  This  enhanced  mixing 
was  not  accompanied  by  mixing  of  the  solid  phase 
of  the  sediments.  (Visocky-ISWS) 
W80-05424 


GROUND-WATER  RECHARGE  TO  THE 
AQUIFERS  OF  NORTHERN  SAN  LUIS 
VALLEY,  COLORADO:  SUMMARY, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

D.  Huntley. 

Geological  Society  of  America  Bulletin,  Part  I, 

Vol  90,  No  8,  p  707-709,  August,  1979.  1  Fig,  1 

Ref 

Descriptors:  'Ground  water  recharge,  *Confined 
aquifers,  *Unconfined  aquifers,  'Colorado,  Hydro- 
logic  budget,  Geology,  Hydrogeology,  Geochem- 
istry, Ground  water  movement,  Flowsystem,  Sur- 
face waters,  Discharge(Water),  Permeability, 
Mountains,  Valleys. 

The  northern  San  Luis  Basin  can  be  divided  into 
three  hydrologically  connected  regions  based  on 
water  budget,  geology,  hydrochemistry,  and  mod- 
eled ground  water  flow  patterns.  The  Sangre  de 
Cristo  Mountains  and  the  San  Juan  Mountains, 
with  different  proportions  of  stream  flow  and 
ground  water  flow,  are  the  major  recharge  area  for 
confined  and  unconfined  aquifers  in  the  San  Luis 
Valley.  The  Sangre  de  Cristo  Mountain  Range  is  a 
region  of  low,  depth-dependent  permeability,  local 
ground  water  flow  systems,  and  high  rates  of  sur- 
face water  flow.  The  San  Juan  Mountain  Range  is 
a  region  of  moderate  to  high  permeability,  regional 
flow  systems,  and  low  rates  of  surface  water  dis- 
charge. There  is  little  or  no  hydrologic  discontinu- 
ity between  the  San  Juan  Mountains  and  San  Luis 
Valley  as  the  permeabilities  are  nearly  the  same  in 
the  two  regions.  Ground  water  recharge  to  the 
confined  aquifer  in  the  eastern  San  Luis  Valley  is 
from  downward  movement  of  water  from  an  un- 
confined aquifer.  Recharge  in  western  San  Luis 
Valley  is  entirely  from  direct  ground  water  flow 
from  the  volcanic  aquifers  of  the  San  Juan  Moun- 
tains. There  is  considerable  hydraulic  continuity 
between  the  confined  and  unconfined  aquifers  in 
the  San  Luis  Valley.  (Purdin-NWWA) 
W8O-O5430 


HYDROLOGY  AND  GEOCHEMISTRY  OF 
THERMAL  SPRINGS  OF  THE  APPALA- 
CHIANS, 

Geological  Survey,  Morgantown,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  1A. 
W80-05457 


PRELIMINARY  ESTIMATE  OF  REGIONAL 
EFFECTIVE  GROUNDWATER  RECHARGE 
RATES  IN  OHIO, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 
and  Mineralogy. 

W.  A.  Pettyjohn,  and  R.  J.  Henning. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193535, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Center,  The  Ohio  State  Universi- 
ty Project  Completion  Report,  1979.  323  p,  49  Fig, 
45  Tab,  27  Ref,  Append.  OWRT-A-051-OHIO(1). 


Descriptors:  'Groundwater  recharge,  'Base  flow, 
•Duration  curves,  Hydrograph  analysis,  Forecast- 
ing, Surface  groundwater,  Water  relationships, 
Natural  recharge,  Streamflow,  Water  quality, 
Computer  programs,  Ohio,  'Hydrograph  separa- 
tions. 

Regional  effective  ground-water  recharge  rates 
during  years  of  low,  normal  and  high  precipitation 
were  calculated  for  Ohio  by  means  of  stream  hy- 
drograph separations  using  an  IBM  360/168.  The 
included  programs  also  produce  tables  of  monthly 
and  annual  recharge  rates,  separated  stream  hydro- 
graphs,  flow-duration  curves  and  tables,  quality- 
duration  curves  and  tables,  as  well  as  quality-ratio 
graphs.  Computer  output  is  compared  with  manual 
separation  techniques.  During  a  year  of  normal 
precipitation,  the  average  effective  recharge  rate 
for  bedrock  (sandstone,  shale,  limestone)  was 
179,000  gpd/mi.  sq.,  for  glacial  till  was  220,000,  for 
glacial  till  and  some  outwash  along  streams  was 
312,000,  for  bedrock  with  extensive  strip  and  un- 
derground mines  was  312,000,  for  outwash  and  till 
was  350,000  and  for  extensive  and  very  permeable 
outwash  was  426,000  gpd/mi.  sq.  The  greatest 
amount  of  recharge,  generally  exceeding  1,000,000 
gpd/mi.  sq.,  usually  occurs  in  March,  while  the 
lowest  monthly  rates,  commonly  less  than  100,000 
gpd/mi.  sq.,  appear  from  June  to  October.  The 
chemical  quality  of  streams  during  dry-weather 
flow,  as  expected,  is  similar  to  shallow  ground 
water  except  where  streams  are  contaminated. 
W80-05466 


STOCHASTIC      FORECASTING      OF      MINE 
WATER  INRUSHES, 

Mining  Development   Inst.,  Budapest  (Hungary). 
For  primary  bibliographic  entry  see  Field  6A. 
W80-05477 


USE  OF  MICROCOMPUTERS  IN  GROUND- 
WATER BASIN  MODELING, 

California  State  Dept    of  Water  Resources,  Los 

Angeles. 

K  W.  Mido. 

Ground  Water,  Vol  18,  No  3,  p  230-235,  May- June 

1980.  1  Tab,  4  Ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Water 
levels,  'Model  studies,  Mathematical  models, 
Computers,  Computer  models,  Computer  pro- 
grams, Equations,  Costs,  Equipment.  Cost-benefit 
analysis,  Hydrology,  'Microcomputers. 

It  was  demonstrated  that  a  microcomputer  costing 
less  than  $10,000  can  accommodate  a  groundwater 
basin  model  with  a  large  number  of  nodes.  Analy- 
ses indicated  that  finite  difference  and  finite  ele- 
ment models  with  several  hundred  nodes  also  can 
be  accommodated.  Microcomputers  have  several 
advantages  over  the  larger  and  much  more  expen- 
sive macrocomputers  as  groundwater  basin  model- 
ing tools:  easy  to  learn  language  used  for  program- 
ming, simplicity  of  operation,  and  low  costs  lead- 
ing to  easy  access  by  investigators  and  users.  Be- 
cause of  these  advantages,  willing  investigators  can 
learn  to  do  modeling  work  by  using  a  microcom- 
puter and  also  write  programs  to  computerize 
time-consuming  tasks  and  thus  effect  substantial 
manpower  cost  savings.  (Sims-ISWS) 
W80-05484 


GROUND-WATER  MODELING:  MATHEMAT- 
ICAL MODELS, 

GeoTrans,  Inc.,  Reston,  VA. 

J.  W.  Mercer,  and  C.  R.  Faust. 

Ground  Water,  Vol  18,  No  3,  p  212-227,  May-June 

1980.  10  Fig,  4  Tab,  22  Ref,  2  Append.  EPA  R- 

803713. 

Descriptors:  'Groundwater,  'Model  studies, 
•Mathematical  models,  'Reviews,  Groundwater 
movement,  Drawdown,  Water  levels,  Path  of  pol- 
lutants, Flow,  Darcys  law,  Mass  transfer,  Heat 
flow,  Heat  transfer,  Equations,  Theoretical  analy- 
sis, Hydrology. 

Groundwater  modeling  begins  with  a  conceptual 
understanding  of  the  physical  problem.  The  next 
step  in  modeling  is  translating  the  physical  system 


into  mathematical  terms.  In  general,  the  final  re- 
sults are  the  familiar  groundwater  flow  equation 
and  transport  equations.  These  equations,  howev- 
er, are  often  simplified,  using  site-specific  assump- 
tions, to  form  a  variety  of  equation  subsets.  An 
understanding  of  these  equations  and  their  associat- 
ed boundary  and  initial  conditions  is  necessary 
before  a  modeling  problem  can  be  formulated. 
(Sims-ISWS) 
W80-05485 


A  REVIEW  OF  TECHNIQUES  FOR  STUDYING 
FRESHWATER/SEAWATER  RELATIONSHIPS 
IN  COASTAL  AND  ISLAND  GROUNDWATER 
FLOW  SYSTEMS, 

Guam  Univ.,  Agana.  Water  Resources  Research 

Center 

D.  N.  Contractor. 

Available  from  the  National  Technical  Information 

Service,   Springfield,  VA  22161   as  PB80-193857, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No  11,  1980.  26  p,  1  Fig,  22  Ref. 

OWRT  A-007-GUAMO),   14-34-0001-7024,  9012. 

Descriptors:  'Groundwater  movement,  'Saline 
water-freshwater  interfaces,  Pacific  Ocean,  'Is- 
lands, Saline  water  intrusion.  Aquifer  characteris- 
tics, Analytical  techniques,  'Guam.  Micronesia, 
Mariana  Islands. 

This  report  reviews  and  summarizes  the  analytic 
and  numeric  methods  available  for  the  study  of 
saltwater  intrusion  into  freshwater  aquifers  in 
coastal  and  island  situations.  The  methods  are  di- 
vided into  three  categories.  The  first  deals  with 
closed-form  analytic  solutions  of  steady  interface 
problems  using  the  hodograph  method.  In  these 
problems,  the  saltwater  and  freshwater  are  separat- 
ed by  an  abrupt  interface  and  the  location  of  this 
interface  is  determined  for  simple  aquifer  geome- 
tries and  boundary  conditions.  These  solutions  can 
also  be  used  to  test  the  accuracy  of  numerical 
techniques.  The  second  category  of  methods  deals 
with  solutions  utilizing  the  Dupuit  and  Ghyben- 
Herzberg  approximations.  The  unsteady  equations 
in  one  and  two  dimensions  that  need  to  be  solved 
are  presented.  Numerical  approximations  of  these 
differentia)  equations  are  suggested  and  results  re- 
ported in  the  literature  The  last  category  of  meth- 
ods deals  with  numerical  solutions  of  the  convec- 
tion-dispersion equation.  A  finite  element  solution 
of  the  equations  applied  to  a  vertical  two-dimen- 
sional plane  is  presented.  This  method  results  in  the 
concentration  of  salt  as  a  function  of  space  and 
time.  The  advantages  and  limitations  of  all  the 
methods  are  discussed. 
W80-05538 


THE  GHURA-DEDEDO  DEEP  MONITORING 
WELL:  PLANNING  AND  DESIGN, 

Guam  Univ.,  Agana.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  8A. 
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USING  MODELS  TO  SIMULATE  THE  MOVE- 
MENT OF  CONTAMINANTS  THROUGH 
GROUND  WATER  FLOW  SYSTEMS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology  and 

Geophysics. 

M.  P.  Anderson. 

CRC  Critical  Reviews  in  Environmental  Control, 

Vol  9,  Issue  2,  p  97-156,  November,  1979.  5  Fig,  4 

Tab,  225  Ref. 

Descriptors:  'Computer  models,  'Ground  water 
movement,  'Pollutants,  'Flow  system.  Model 
studies.  Unsaturated  flow,  Saturated  flow.  Porous 
media.  Fracture  permeability,  Dispersion,  Advec- 
tion,  Hydrologic  data,  Chemical  reactions,  Para- 
metric hydrology.  Numerical  analysis,  Data  collec- 
tions. 

This  paper  examines  the  formulation  of  contami- 
nant transport  models,  application  to  field  prob- 
lems, difficulties  involved  in  obtaining  input  data. 
and  current  status  of  modeling  efforts.  Models  that 
predict  movement  of  contaminants  through  both 
the  unsaturated  and  saturated  zones  are  discussed, 
but  transport  through  the  unsaturated  zone  is  not 
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considered.  Also,  the  models  were  developed  to 
simulate  migration  through  porous  media  rather 
than  through  rock  fractures.  Contaminant  trans- 
port models  which  include  the  effects  of  dispersion 
have  been  applied  to  several  field  situations.  How- 
ever, factors  that  limit  the  routine  use  of  these 
models  include  the  difficulty  of  determining  the 
field  coefficient  of  dispersion  and  numerical  diffi- 
culties encountered  when  solving  the  dispersion 
equation.  Regional-size  advection  models  which 
neglect  the  effects  of  dispersion  have  had  limited 
success  because  of  the  scarcity  and  poor  quality  of 
field  data.  Another  difficulty  in  the  development  of 
contaminant  transport  models  is  the  current  lack  of 
knowledge  regarding  the  quantification  of  chemi- 
cal reaction  terms  in  both  advection-dispersion 
models  and  advection  model.  Advections-disper- 
sion  models  are  subdivided  into  sections  dealing 
with  one  and  two-dimensional  areal  and  profile 
models  and  three-dimensional  models.  Advection 
models  are  subdivided  into  distributed  parameters 
models  and  lumped  parameter  models.  (Purdin- 
NWWA) 
W80-05547 

GROUNDWATER  REGIME  ASSOCIATED 
WITH  SLOPE  STABIXITY  IN  CHAMPLAIN 
CLAY  DEPOSITS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  ot 

Civil  Engineering. 

For  primary  bibliographic   entry   see   Held   B1J. 
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ANALYSIS,  CRITIQUE,  AND  REEVALUATION 
OF  HIGH-LEVEL  WASTE  REPOSITORY 
WATER  INTRUSION  SCENARIO  STUDIES, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 

For  primary  bibliographic  entry  see  Field  5b. 
W80-05556 

SEEPAGE  IN  THE  PARTIALLY  SATURATED 
ZONE  BENEATH  TAILINGS  IMPOUND- 
MENTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
D.  B.  McWhorter,  and  J.  D.  Nelson. 
Mining  Engineering,  Vol   32,  No  4,  p  432-439, 
April,  1980.  6  Fig,  3  Tab,  14  Ref. 

Descriptors:  'Seepage,  *Mine  wastes,  *Waste 
dumps,  Subsurface  drainage,  Infiltration,  Unsatu- 
rated flow,  Wetting  front,  Ground  water  mounds, 
Saturated  flow,  Estimating,  Linings,  Clays,  Porous 
media,  Flow  resistance. 

Estimates  of  seepage  losses  from  tailings  impound- 
ments are  required  to  assess  potential  environmen- 
tal impacts  and  to  calculate  water  balance.  When 
impoundments  are  located  above  a  partially  satu- 
rated zone,  conventional  methods  of  analysis  for 
saturated  flow  through  porous  media  do  not  apply. 
Seepage  is  simplified  into  three  stages:  (1)  a  wet- 
ting front  infiltrates  through  the  partially  saturated 
material;  (2)  the  wetting  front  contacts  an  aqui- 
clude  or  aquifer  and  a  ground  water  mound  devel- 
ops; and  (3)  the  ground  water  mound  contacts  the 
impoundment  and  saturated  seepage  occurs.  Meth- 
ods of  estimating  seepage  rates  and  the  duration  of 
each  stage,  based  on  flow  in  partially  saturated  and 
saturated  porous  media,  are  demonstrated.  The 
effectiveness  of  clay  liners  is  briefly  discussed  and 
procedures  that  may  be  used  to  estimate  the  re- 
quired properties  of  the  porous  media  are  outlined. 
In  a  hypothetical  application  using  reasonable 
values  for  all  required  data,  the  single  most  impor- 
tant factor  influencing  seepage  rates  was  the  resis- 
tance to  flow  through  the  liner  which  is  a  function 
of  the  permeability  and  thickness  of  the  liner. 
(Purdin-NWWA) 
W80-05557 

REGIONAL  AQUIFER  PARAMETERS  EVALU- 
ATED DURING  MINE  DEPRESSURIZATION 
IN  THE  ATHABASCA  OIL  SANDS,  ALBERTA, 

Northern  Illinois  Univ.,  DeKalb.  Dept.  of  Geolo- 

D.  A.  Hackbarth. 

Canadian  Geotechnical  Journal,  Vol  17,  No  1,  p 


131-135,  February,   1980.  4  Fig,   1  Tab,   11   Ref. 

Descriptors:  *Oil  sands,  'Sand  aquifers,  'Aquifer 
testing,  'Aquifer  characteristics,  Canada,  Dewater- 
ing,  Transmissivity,  Homogeneity,  Anisotropy, 
Theis  equation,  Drawdown. 

A  ground  water  observation  well  network  was 
installed  in  the  Athabasca  Oil  Sands  area  of  north- 
eastern Alberta  to  predict  and  assess  technical  and 
environmental  problems  associated  with  the  ex- 
ploitation of  oil  sands.  Withdrawal  of  ground 
water  for  depressurization  of  an  aquifer  under  a 
test  pit  caused  water  level  declines  in  wells  3700  m 
southeast  and  6600  m  northwest  of  the  pit.  Analy- 
sis of  these  drawdowns  indicated  a  transmissivity 
of  68  sq.  m/day  for  both  wells.  Previous  short- 
term  pump  tests  have  indicated  transmissivities  that 
range  up  to  200  sq.  m/day.  This  is  due  to  the 
nonhomogeneous  and  anisotropic  nature  of  the 
aquifer.  Nevertheless,  it  responds  to  long-term 
pumping  at  large  distances  from  the  pumped  well 
as  if  it  were  a  homogeneous  and  isotropic  aquifer 
satisfying  all  of  the  conditions  required  for  the 
application  of  the  Theis  nonequilibrium  equation. 
(Purdin-NWWA) 
W80-05558 

DEPOSITIONAL  CONTROL  OF  AQUIFER 
CHARACTERISTICS  IN  ALLUVIAL  FANS, 
FRESNO  COUNTY,  CALIFORNIA:  SUMMARY, 

Science   and   Education   Administration,   Fresno, 

CA.  Water  Management  Research. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-05610 

HYDROGEOLOGY  OF  SEDIMENTARY 
ROCKS--CLASTICS, 

B.  R.  Whitehead.  „„    , , 

Canadian  Water  Well,  Vol  6,  No  2,  p  20,  May, 
1980. 

Descriptors:  'Hydrogeology,  'Sandstones, 
•Shales,  Weathering,  Particle  size,  Sediment  trans- 
port, Lithification,  Diagenesis,  Porosity,  Perme- 
ability, Fracture  permeability,  Water  yield,  Water 
quality,  Salinity. 

Weathering  processes  reduce  rock  to  quartz,  feld- 
spar, and  clay  minerals.  Grain  size  varies  with  type 
of  erosion,  distance  from  provenance,  and  gram 
size  of  parent  rock.  In  most  cases,  residues  are 
transported  by  water  to  lakes  or  oceans  where  they 
are  deposited  and  later  cemented  to  form  sand- 
stone and  shale.  Post  depositional  changes  such  as 
fracturing,  or  precipitation  and  dissolution  of  mate- 
rial by  percolating  ground  water  can  change  po- 
rosity and  permeability.  In  sandstone,  permeability 
is  developed  in  the  interconnected  pore  spaces  and 
the  fracture  system.  Highly  compacted  or  cement- 
ed zones  will  have  lowerwell  yields.  However, 
these  zones  are  more  prone  to  fracturing  which 
increases  vertical  permeability.  Because  of  the 
variability  of  sandstone,  it  is  impossible  to  assign  a 
range  of  yields.  Shale  is  generally  a  poor  aquifer, 
yielding  small  supplies  of  water  to  domestic  wells, 
due  to  low  intergranular  permeability  and  the  ten- 
dency of  fractures  to  close  as  a  result  of  plasticity 
or  weathering.  Water  from  sandstone  may  be  hard 
if  the  cementing  agent  is  calcite.  Shale  water  usual- 
ly contains  chlorides  from  connate  seawater  or  salt 
deposits.  Salinity  increases  with  depth  for  both 
shale  and  sandstone.  Shale  water  may  also  contain 
sulfate,  iron,  and  methane  and  frequently  requires 
treatment.  (Purdin-NWWA) 
W80-05617 


Water  In  Soils— Group  2G 

hydrological  balance  of  the  area  is  constructed 
with  the  aid  of  weekly  measurements  of  water  or 
groundwater  levels  at  several  places  in  the  swamp. 
In  a  first  model  only  horizontal  groundwater  flow 
in  the  alluvion  layer  is  taken  into  consideration. 
The  calibration  of  the  model  is  executed  with  a 
linear  regression.  This  model  is  strongly  improved 
when  vertical  flow  in  and  out  of  the  peat  layer  is 
taken  into  account.  The  vertical  flow  is  assumed  to 
be  proportional  with  the  difference  in  hydraulic 
head.  Again,  linear  regression  is  used  to  calibrate 
this  model.  In  a  third  non-linear  model,  the  flow  in 
the  peat  is  assumed  to  be  non-Darcian.  With  pat- 
tern search,  a  non-linear  optimization  technique,  it 
is  shown  that  this  model  is  not  better  than  the 
foregoing.  (Steiner-Mass) 
W80-05633 


2G.  Water  In  Soils 

SIMULTANEOUS  TRANSPORT  OF  WATER 
AND  3HOH  IN  WATER, 

Arkansas  Agricultural  Experiment  Station,  Fay- 

etteville. 

H.  D.  Scott. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-194848, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Water  Resources  Research  Center,  University  of 

Arkansas  WRRC  Series  66,  Special  Report  78, 

April  1980.  70  p,  17  Fig,  7  Tab,  17  Ref,  1  Append. 

OWRT-A-039-ARK(3). 

Descriptors:  'Soil  water  movement,  'Subsurface 
flow,  'Diffusion,  Regression  analysis,  Soil  investi- 
gations, Tritium,  Tracers,  Radioisotopes,  Solutes, 
Aqueous  solutions,  Soil  density,  Silts,  Loam,  Soil 
properties,  Pore  pressure. 

The  effect  of  parameters  such  as  soil  water  flow 
velocity,  equilibrium  time,  direction  of  flow,  and 
initial  soil  water  content  on  the  magnitude  of  the 
transport  coefficients  of  tritiated  water  (3HOH) 
was  studied  using  a  modification  of  the  'quick 
freeze'  technique.  For  the  study  a  captina  silt  loam 
was  air-dried,  ground  to  2mm  or  less  and  mixed 
thoroughly.  Following  soil  moisture  content  ad- 
justments and  the  addition  of  3HOH,  50-g  samples 
were  hand-packed  into  cylindrical  plexiglas  half- 
cells.   The   cells   were   equilibrated,    frozen,    and 
sliced  in  500  micron  sections.  Liquid  scintillation 
techniques   were   used   to   analyze    radioactivity. 
Movement  of  3HOH  in  the  same  direction  as  water 
was  studied  along  with  the  movement  of  3HOH  in 
the  opposite  direction  to  that  of  water.  Dispersion 
coefficients  were  found  to  be  velocity  dependent 
for  equilibration  times  ranging  to  21  hours.  Time 
needed  for  the  dispersion  coefficients  to  become 
independent  of  flow  velocity  increased  as  average 
pore  velocity  increased.  Dispersion  coefficients  in- 
creased as  flow  velocity  increased,  and  decreased 
as  soil  water  content  decreased  for  the  transport  of 
3HOH  and  water  in  the  same  direction.  For  the 
transport  of  3HOH  in  the  opposite  direction  as 
water,  dispersion  coefficients  increased  as  flow  ve- 
locity increased.  Dispersion  coefficients  for  both 
directions  of  3HOH  movement  could  be  described 
by  linear  regression  models.  For  both  directions  of 
flow  the  dominant  transport  mechanism  at  low 
flow  velocities  was  diffusion,  while  at  high  flow 
velocities,  hydrodynamic  dispersion  was  dominant. 
(Seigler-IPA) 
W80-05472 


INVESTIGATION  OF  THE  HYDROLOGICAL 
BALANCE  IN  A  PEAT  SWAMP, 

Brussels  Univ.,  (Belgium). 

F  DeSmedt,  A.  Van  Der  Beken,  and  G.  Demaree. 
Journal  of  Hydrology,  Vol  34,  p  151-160,  1977.  5 
Fig,  2  Tab,  5  Ref. 

Descriptors:  'Swamps,  'Hydrologic  cycle,  Wet- 
lands, Peat,  Groundwater,  Model  studies,  Hydro- 
logic  budget. 

The  soil  of  the  bird  sanctuary  'De  Zegge'  consists 
of  an  alluvion  layer  overlaying  a  peat  layer.  A 


AERIAL  GAMMA  SURVEY  OF  SNOW  COVER 
AND  SOIL  MOISTURE, 

Gosgimet,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  7B. 
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SOIL  TREND  IN  HYDROLOGY, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05497 


SOIL  MODIFICATION  TO  MINIMIZE  MOVE- 
MENT OF  POLLUTANTS  FROM  SOLID 
WASTE  OPERATIONS, 
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Group  2G — Water  In  Soils 

Arizona  Univ.,  Tucson.  Dept.  of  Soil,  Water,  and 

Engineering. 

For  primary   bibliographic   entry  see   Field   5G. 

W80-05545 


THE  EFFECT  OF  SAND  CONTENT  UPON 
CONE  INDEX  AND  SELECTED  PHYSICAL 
PROPERTIES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

C.  W.  Byrd,  and  D.  K.  Cassel. 

Soil  Science,  Vol  129,  No  4,  p  197-204,  April  1980. 

6  Fig,  2  Tab,  15  Ref. 

Descriptors:  'Soil  physical  properties,  'Soil  water, 
•Laboratory  tests,  Soils,  Hydraulic  conductivity, 
Sampling,  Particle  size,  Clays,  Sands,  Silts,  Soil 
moisture,  Water  pressure,  Pores,  Porous  media. 
Analysis,  *Cone  index,  Norfolk  sandy  loam,  Re- 
constituted soil. 

Soil  collected  from  an  induced  tillage  pan  in  the 
A2  horizon  of  a  Norfolk  sandy  loam  soil  was 
fractionated  into  sand,  silt,  and  clay  separates  and 
reconstituted,  yielding  four  soil  textures,  each 
having  approximately  5%  clay,  but  with  sand  per- 
centages ranging  from  66.6  to  82.2%.  Twelve  soil 
cores  for  each  texture  were  packed  to  bulk  densi- 
ties of  1.79  +  or  -  0.03  g/cu  m.  Cone  index  (CI), 
the  soil  water  characteristic,  pore-size  distribution, 
and  saturated  hydraulic  conductivity  (K)  were 
measured  for  the  induced  pan  and  the  reconstituted 
soil  cores.  The  cone  indices  for  the  undisturbed 
cores  of  induced  pan  were  significantly  greater 
than  for  the  reconstituted  soil  for  the  same  texture. 
Saturated  hydraulic  conductivity  of  the  undis- 
turbed pan  was  only  slightly  greater  than  for  the 
disturbed  pan  material  having  the  same  texture. 
For  the  reconstituted  soils,  saturated  hydraulic 
conductivity  increased,  and  the  volume  of  water- 
filled  pores  at  soil  water  pressures  less  than  -80  mb 
decreased  as  the  percentage  of  sand  increased.  The 
cone  index  for  each  texture  increased  monotonical- 
ly  with  decreasing  soil  water  pressure,  but  no 
simple  relationship  between  CI  and  texture  was 
found.  Regression  equations  relating  CI  to  water 
content,  percentage  of  sand,  and  the  volume  of 
pores  greater  than  150  micrometers  in  diameter 
were  developed,  were  significant  at  the  0.0001 
probability  level,  and  explained  67  to  72%  of  the 
observed  variability.  (Humphreys-ISWS) 
W80-05628 


ANOMALOUS  TRANSMISSIONS  OF  WATER 
THROUGH  CERTAIN  PEATS, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 

H.  A.  P.  Ingram,  D.  W.  Rycroft,  and  D.  J.  A. 

Williams. 

Journal  of  Hydrology,  Vol  22,  p  213-218,  1974.  5 

Fig,  12  Ref. 

Descriptors:  'Hydraulic  conductivity,  *Peat,  Wet- 
lands, Flow,  Flow  rates,  Percolation,  Permeability, 
Groundwater  movement,  Darcys  law,  Soil  water 
movement. 

Field  experiments  are  described  in  which  seepage 
tubes  were  used  under  variable-head  and  constant- 
head  conditions.  The  estimates  of  'hydraulic  con- 
ductivity' obtained  from  humified  peat  showed 
time  dependence,  but  they  also  increased  with 
head,  indicating  departure  from  Darcy's  law.  It  is 
suggested  that  this  law  is  only  obeyed  in  unhumi- 
fied  peat.  (Steiner-Mass) 
W80-05635 


SOLUTE  TRANSPORT  THROUGH  SOIL  WITH 
ADSORPTION  AND  ROOT  WATER  UPTAKE 
COMPUTED  WITH  A  TRANSIENT  AND  A 
CONSTANT-FLUX  MODEL, 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  of  Soil 

Science  and  Forest  Nutrition. 

F.  Beese,  and  P.  J.  Wierenga. 

Soil  Science,  Vol  129,  No  4,  p  245-252,  April  1980. 

10  Fig,  1  Tab,  15  Ref. 

Descriptors:  *Soil  water  movement,  'Porous 
media,  'Model  studies,  'Unsaturated  flow,  Root 
zone,      Percolation,      Infiltration,      Mathematical 


models,  Analytical  techniques,  Analysis,  Hydraulic 
conductivity,  Soil  water,  Moisture  content,  Pore 
water,  Root  water. 

The  objective  of  this  study  was  to  compare  solute 
distribution  profiles  obtained  with  a  transient- 
water  model  and  a  solute-flow  model  to  those  of 
the  constant-infiltration  transport  model,  when  in- 
teraction of  the  solute  with  the  soil  matrix  and  root 
water  uptake  is  considered.  The  first  model  is 
rather  complex  and  requires  a  complete  description 
of  the  soil  hydrological  properties.  The  second 
model  is  much  simpler  and  uses  an  average  perco- 
lation rate  as  input.  Solute  transport  was  compared 
with  and  without  adsorption  and  with  and  without 
root  water  uptake.  The  results  show  that  the  rela- 
tive solute  concentration  at  a  given  soil  depth,  as  a 
function  of  cumulative  drainage  of  an  intermittent- 
ly irrigated  soil,  is  a  smooth  curve,  which  can  also 
be  simulated  with  the  simple  model.  This  is  true  for 
both  bare  and  cropped  soil  profiles,  and  also  for 
both  adsorbing  and  nonadsorbing  chemicals.  Such 
models  are  apparently  appropriate  for  predicting 
solute  transport  through  field  soils  with  their  inher- 
ent spatial  variability  in  physical  and  chemical 
properties.  These  simpler  models  are  preferable  for 
estimating  solute  transport  under  field  conditions, 
where  first-order  estimates  are  required  and  the 
necessary  input  data  are  lacking  for  fully  transient 
solute  transport  models.  (Humphreys-ISWS) 
W80-05642 


MICROBIOLOGICAL  AND  PHYSICAL  PROP- 
ERTIES OF  SALT  MARSH  AND  MICROECO- 
SYSTEM  SEDIMENTS, 

South  Carolina  Univ.,  Columbia. 

M.  Reichgott,  and  L.  H.  Stevenson. 

Applied  and  Environmental  Microbiology,  Vol  36, 

No  5,  p  662-667,  November,  1978.  2  Fig,  3  Tab,  22 

Ref. 

Descriptors:  'Soil  bacteria,  'Sediments,  'Salt 
marshes,  Aquatic  bacteria,  Wetlands,  Environmen- 
tal effects,  Marshes,  Muck  soils,  Physical  proper- 
ties, Microbiology. 

Sediments  from  natural  marsh  and  four  microeco- 
system  (MES)  tanks  were  compared  with  refer- 
ence to  ATP,  carbon  content,  and  physical  proper- 
ties. Mean  values  for  bacteria]  numbers  and  ATP 
were  about  twice  as  high  in  the  MES,  carbon 
content  was  slightly  higher  in  the  artificial  systems, 
and  the  sediment  of  the  MES  was  enriched  for 
larger  grain  sizes  and  depleted  of  silt  and  clay.  In 
the  natural  marsh  sediment,  ATP  was  strongly 
related  (Pearson's  correlation  coefficient)  to  granu- 
lomere (or  physical)  factors,  whereas  ATP  was 
related  to  biological  factors  in  the  MES.  Approxi- 
mately 61%  of  the  variation  in  ATP  concentra- 
tions in  the  marsh  sediments  could  be  accounted 
for  by  the  parameters  measured.  Only  half  that 
amount  could  be  explained  on  the  basis  of  those 
same  variables  in  the  MES.  Furthermore,  one  of 
the  four  tanks  was  significantly  different  from  the 
other  three  in  terms  of  ATP  concentration,  and  an 
anomaly  in  respect  to  silt-clay  content  was  demon- 
strated in  another.  Careful  control  and  some  type 
of  equilibrating  procedure  will  be  necessary  before 
the  MES  can  be  employed  as  replicate  units. 
(Steiner-Mass) 
W8O-05651 


PEAT  DEPTH  OF  SIERRA  NEVADA  FENS, 
AND  PROFILE  CHANGES  FROM  1958  TO  1972 
IN  MASON  FEN, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Conservation. 

For  primary  bibliographic  entry  see  Field  2H. 
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ARYLSULFATASE       ACTD/ITY       rN       SALT 
MARSH  SOILS, 

Georgia  Univ.,  Athens.   Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2K. 
W80-05674 


2H.  Lakes 


ERRORS  IN  MOLYBDENUM  BLUE  METH- 
ODS FOR  DETERMINING  ORTHOPOHOS- 
PHATE  IN  FRESHWATER, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
M.  P.  Stainton. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  472-478,  March  1980.  7  Fig, 
ITab,  18  Ref. 

Descriptors:  'Phosphorus  compounds,  'Lakes, 
•Chemical  analysis,  'Analytical  techniques,  Nutri- 
ents, Pollutants,  Pollutant  identification,  Phospho- 
rus, Phosphates,  Tracers,  Radioisotopes,  Molybde- 
num, Chemicals,  Water  chemistry,  Freshwater, 
Limnology,  'Canada,  'Orthophosphate,  Analyt- 
ical errors,  Molybdenum  blue  methods. 

Whole  lakewater  was  spiked  with  carrier  free 
32P04,  filtered  through  a  0.45-micrometer  mem- 
brane filter,  and  the  filtrate  was  fractionated  using 
G025  Sephadex.  Three  molecular  weight  fractions 
incorporated  32P  labeling,  one  of  which  was  col- 
loidal. This  labeled  filtrate  was  treated  with  several 
variations  of  the  molybdenum  blue  method  for 
measuring  orthophosphate  followed  by  molecular 
weight  fractionation.  All  variations  in  the  molyb- 
denum blue  method  caused  a  significant  loss  of 
phosphorus  from  the  colloidal  fraction.  Phospho- 
rus originating  from  the  colloidal  fraction  tested  as 
orthophosphate  giving  an  overestimate  of  the  true 
orthophosphate  present.  (Sims-ISWS) 
W80-05411 


GAS  EXCHANGE,  PHOTOSYNTHETIC 
UPTAKE,  AND  CARBON  BUDGET  FOR  A  RA- 
DIOCARBON ADDITION  TO  A  SMALL  EN- 
CLOSURE IN  A  STRATIFIED  LAKE 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

P  Bower,  and  D.  McCorkle. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  464-471,  March  1980.  3  Fig, 
2  Tab,  31  Ref.  NSF  OCE75-15105. 

Descriptors:  'Carbon,  'Gases,  'Photosynthesis, 
•Lakes,  On-site  investigations.  Sampling,  Model 
studies,  Mathematical  models.  Isotope  studies,  Ra- 
dioisotopes, Phytoplakton,  Carbon  dioxide,  Water 
temperature,  Hydrogen  ion  concentration,  Limno- 
logy, 'Canada,  Gas  exchange,  Carbon  budget. 

9250  kBq  (250  micro-Ci)  of  14C  as  NaHC03  were 
added  to  the  mixed-layer  waters  inside  a  long, 
cylindrical  plastic  enclosure  anchored  in  an  oligo- 
trophy lake  of  the  Canadian  Shield.  Loss  of  14C 
from  the  epilimnion  was  predominantly  in  the  form 
of  irreversible  gas-exchange  across  the  liquid-air 
interface.  This  loss  was  measured  by  14C  inven- 
tory of  the  epilimnion  and  thermocline  waters. 
Using  the  Lewis  and  Whitman  boundary  layer 
model,  values  for  the  mass  transfer  coefficient  of 
126,  58,  and  100  cm/d  were  determined  for  three 
distinct  phases  in  the  deepening  of  the  epilimnion 
during  autumn  cooling.  The  relationship  between 
these  mass  transfer  coefficients  and  the  average 
wind  speeds  over  the  same  three  time  periods  were 
consistent  with  the  results  of  previous  wind-tunnel, 
gas-exchange  experiments.  Two  significant  features 
of  the  carbon  budget  during  the  course  of  the 
experiment  were  the  large  net  outflux  of  C02  from 
the  corral  (with  P  sub  C02  in  the  epilimnion  3-7 
times  atmospheric  levels)  and  the  doubling  of  the 
total  dissolved  inorganic  carbon  (DIC)  content  of 
the  epilimnion.  The  major  source  of  carbon  for 
these  two  processes  was  the  entrainment  of  dis- 
solved inorganic  carbon  as  the  epilimnion  dee- 
pened during  the  cool  days  of  late  summer.  Partic- 
ulate organic  carbon  was  also  entrained,  and  its 
oxidation  contributed  to  the  net  DIC  increase  and 
C02  loss.  Simultaneous  determinations  of  daily 
integral  primary  productivity  by  incubator  tech- 
nique and  by  direct  measurement  of  14C  uptake 
inside  the  enclosure  were  consistent.  Dark  respira- 
tion was  45-53%  of  daily  integral  primary  produc- 
tivity, but  total  respiration  was  nearly  two  times 
that  for  dark  plus  light  respiration.  Net  primary 
productivity  was  thus  substantially  negative 
(Sims-ISWS) 
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WHOLE-LAKE  RADIOCARBON  EXPERI- 
MENT IN  AN  OLIGOTROPHY  LAKE  AT  THE 
EXPERIMENTAL  LAKES  AREA,  NORTH- 
WESTERN ONTARIO, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY.  „  _  n  . 
R.  H.  Hesslein,  W.  S.  Broecker,  P.  D.  Quay,  and 
D.  W.  Schindler.  .  . 
Canadian  Journal  of  Fishenes  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  454-463,  March  1980.  7  Fig, 
8  Tab,  16  Ref.  NSF  OCE75-15105. 

Descriptors:  'Isotope  studies,  'Carbon,  'Lakes, 
•Canada,  On-site  investigations,  Sampling,  Plank- 
ton, Primary  productivity,  Hydrogen  ion  concen- 
tration, Temperature,  Water  temperature,  Radioi- 
sotopes, Carbon  radioisotopes,  Radium  radioiso- 
topes, Carbon  dioxide,  Epilimnion,  Gases,  Limno- 
logy, Carbon  budget,  Gas  exchange,  Carbon  m 
lakes,  Whole-lake  radiocarbon  experiments. 

To  gain  more  insight  into  the  nature  of  carbon 
cycling  in  lakes  and  to  provide  a  check  on  esti- 
mates of  carbon  fluxes  obtained  by  more  conven- 
tional means,  1  Ci(=  37  GBq)  of  C14  as  NaHC03 
was  added  to  the  epilimnion  of  Lake  224,  a  dimic- 
tic,  oligotrophic  lake  of  the  Canadian  Shield  near 
Kenora,  Ontario.  The  dominant  loss  from  the  dis- 
solved inorganic  carbon  (DIC)  pool  was  via  C1402 
evasion  to  the  overlying  atmosphere.  The  next 
most  important  loss  from  the  DIC  pool  was  by 
photosynthetic   fixation   of  inorganic   carbon   by 
epiimnetic  phytoplankton.  About  half  of  the  C14 
thus    incorporated    into    the    particulate    organic 
carbon  (POC)  pool  was  converted  into  soluble 
organic  molecules  which  became  part  of  the  epi- 
limnetic  dissolved  organic  carbon- 14  (DOC)  pool. 
Since  the  amount  of  C14  lost  to  the  sediments  of 
the  epilimnion,  to  the  hypolimnion,  and  to  periphy- 
ton  biomass  was  not  significant  to  the  C14  mass 
balance  over  the  duration  of  the  experiment,  the 
rate  of  gas  exchange  can  be  calculated  by  measur- 
ing  the   decrease   in   epilimnetic   C14   inventory 
(DIC14  +  POC14  +  DOC14)  over  a  specific  time 
period.  Using  the  stagnant  boundary  model  and 
pC02  values  calculated  from  pH,  temperature  and 
DIC  data  a  range  of  stagnant  film  thicknesses  of 
212-316  micrometers  was  obtained.  To  provide  a 
check  on  the  film  thickness  calculated  from  C14 
inventories  10  mCi  of  Ra226  was  also  added  to  the 
epilimnion  of  L224.  Measurements  of  Rn222,  the 
gaseous  daughter  product  of  Ra226,  allowed  an 
independent  estimate  of  the  film  thickness.  The 
average  value  of  200  micrometers  obtained  in  this 
way  is  consistent  with  that  obtained  for  CI 402 
evasion.  A  simplified  model  was  also  constructed 
to  describe  the  behavior  of  the  POC  and  DOC 
pools.  This  model  produced  results  in  excellent 
agreement  with  the  photosynthetic  rate  averaging 
65  mg  C/m/d  measured  using  C14  and  the  Fee 
incubator  technique.  The  model  also  suggests  that 
only  about  10%  of  the  POC  +  DOC  pool  is  active 
in  the  photosynthetic  process  on  the  time  scale  of 
30  d.  (Sims-ISWS) 
W80-05413 

DYNAMICS  OF  CADMIUM-STRESSED 
PLANKTON  COMMUNITIES, 

Argonne  National  Lab.,  IL.  Radiological  and  En- 
vironmental Research  Div. 
J.  S.  Marshall,  and  D.  L.  Mellinger. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  403-414,  March  1980.  7  Fig, 
8  Tab,  40  Ref. 

Descriptors:  *Plankton,  ♦Biological  communities, 
•Cadmium,  'Lakes,  Effects,  On-site  investigations, 
Zooplankton,  Phytoplankton,  Dissolved  oxygen, 
Algae,  Water  chemistry,  Limnology,  *Lake  Michi- 
gan, 'Canada,  Cadmium  stress. 

Structural  and  functional  responses  of  plankton 
communities  to  cadmium  stress  were  studied 
during  1977  in  Lake  Michigan  using  small-volume 
(8  1)  completely  sealed  enclosures,  and  in  Canada's 
Experimental  Lakes  Area  (ELA)  Lake  223  using 
large- volume  (150,000  1)  open-surface  enclosures. 
In  Lake  Michigan,  reductions  of  the  average  abun- 
dance of  microcrustaceans  by  cadmium  were  sig- 


nificantly greater  in  'light'  or  shallow  epilimnetic 
incubations  than  they  were  in  'dark'  or  deep  epi- 
limnetic incubations.  Measurements  of  dissolved 
oxygen  indicated  that  this  interaction  with  light 
(depth)  was  an  indirect  effect  due  to  a  reduction  of 
photosynthesis  and  primary  production.  Zooplank- 
ton density  and  species  diversity  were  not  signifi- 
cantly affected  within  21  d  by  cadmium  concentra- 
tions less  than  0.6  and  less  than  1.2  micrograms 
Cd/1,  respectively,  whereas  final  dissolved  oxygen 
concentration  and  percentage  similarity  (PS)  of  the 
crustacean  zooplankton  community  were  signifi- 
cantly reduced  by  greater  than  0.2  micrograms 
Cd/1.  In  the  ELA  Lake  223  experiment,  the  reduc- 
ing effect  of  cadmium  on  zooplankton  density  in- 
creased up  to  31  d  after  Cd  enrichment  and  then 
decreased,  probably  due  to  decreasing  Cd  concen- 
trations in  the  water.  Values  of  PS  on  day  24  for 
the  ELA  enclosures  enriched  with  1  and  3  micro- 
grams Cd/1  were  within  the  95%  confidence  limits 
for  individual  values  predicted  from  a  regression  of 
PS  on  cadmium  for  the  21-d  Lake  Michigan  ex- 
periments. (Sims-ISWS) 
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EXPERIMENTAL  STUDY  OF  TRACE  METAL 
CHEMISTRY  IN  SOFT-WATER  LAKES  AT 
DIFFERENT  PH  LEVELS, 

Department  of  the  Environment  and  Oceans,  Win- 
nipeg (Manitoba).  Freshwater  Inst. 
T.  A.  Jackson,  G.  Kipphut,  R.  H.  Hesslein,  and  D. 
W.  Schindler.  .         . 

Canadian  Journal  of  Fishenes  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  387-402,  March  1980.  10 
Fig,  4  Tab,  45  Ref. 

Descriptors:  'Lakes,  'Acidity,  'Effscts,  'Metals, 
Water  chemistry,  Hydrogen  ion  concentration, 
Trace  elements,  Sediments,  Organic  matter,  Ra- 
dioisotopes, Phosphorus,  On-site  investigations, 
Limnology,  'Canada,  Lake  acidification,  Acid  pre- 
cipitation, Acid  rain. 

The  biogeochemistry  of  Hg,  Zn,  Co,  Fe,  Mn,  Cr, 
V,  Th,  Ba,  Cs,  As,  and  Se  in  two  soft-water  lakes 
of  the  Canadian  Shield  was  investigated  by  means 
of  carrier-free  gamma-emitting  isotopes  introduced 
into  limnocorrals  in  which  the  pH  of  the  water  was 
varied  from  6.8  to  5.1.  The  residence  times  of  the 
radionuclides  in  the  water  were  determined,  and 
the  partitioning  of  the  nuclides  among  different 
metal-binding  agents  in  the  water  and  sediments 
was  studied  with  the  aid  of  membrane  filtration, 
dialysis,  solvent  extractions,  and  fractionation  on 
Sephadex  columns.  Metal  behavior  varied  system- 
atically with  metal  properties.  Metals  of  high  crys- 
tal field  stabilization  energy,  high  electronegati- 
vity, or  small  ionic  radius  were  most  readily  scav- 
enged by  greater  than  0.45  micrometer  suspended 
particles  and  dispersed  colloids  in  the  water,  disap- 
peared most  rapidly  from  the  water  column,  and 
were  preferentially  accumulated  by  sedimentary 
binding    agents,     including    organic    substances. 
Which  property  of  a  metal  had  the  dominant  effect 
on  metal  behavior  depended  on  environmental  fac- 
tors, such  as  the  ambient  pH  and  the  nature  of  the 
binding  agents.  Thus,  Hg  was  removed  fairly  rap- 
idly from  the  water  at  pH  6.7-6.8  owing  to  its  high 
electronegativity  but  was  removed  more  slowly 
than  any  other  metal  at  pH  5.1  owing  to  its  large 
ionic  radius.  Acidification  of  lake  water  to  pH  5.1 
interfered   with   accumulation   of  Hg   and   other 
metals  by  organic  ooze,  probably  owing  in  part  to 
interference  with  the  deposition  or  formation  of 
the  complexing  agents  with  the  265  nm  absorption 
band.  Acidification  also  lowered  the  concentration 
of  NaOH-extractable  colloidal  phosphate  in  the 
ooze  but  had  no  effect  on  NaOH-extractable  ortho- 
phosphate  content.  (Sims-ISWS) 
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FATES  OF  METAL  RADIOTRACERS  ADDED 
TO  A  WHOLE  LAKE:  SEDIMENT-WATER  IN- 
TERACTIONS, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  H.  Hesslein,  W.  S.  Broecker,  and  D.  W. 
Schindler. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  378-386,  March  1980.  5  Fig, 
8  Tab,  8  Ref.  NSF  OCE75-15105. 
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Descriptors:  'Tracers,  'Radioisotopes,  'Sedi- 
ments, 'Metals,  'Lakes,  On-site  investigations, 
Sampling,  Cores,  Isotope  studies.  Heavy  metals, 
Water  chemistry,  Limnology,  Sedimentology, 
'Canada,  Metal  budgets,  Radioisotope  budgets. 

A  whole-lake  radiotracer  experiment  with  the  iso- 
topes Se-75,  Hg-203,  Cs-134,  Fe-59,  and  Co-60  was 
carried  out  in  Lake  224  of  the  Experimental  Lakes 
Area,  northwestern  Ontario.  The  results  of  the 
analyses  of  isotopes  in  the  water  column  showed 
an  exponential  decrease  in  concentration  with  tune. 
The  rate  of  loss  from  the  water  column  did  not 
show  dependence  on  the  affinity  of  the  isotope  for 
suspended  particulate  material.  This  affinity  ranged 
from  98%  for  Fe-59  to  less  than  1%  for  Cs-134 
over  the  first  65  d.  The  major  sink  for  isotopes  lost 
from  the  water  column  was  the  sediments.  Ratios 
of  isotopes  in  the  sediments  showed  that  those 
isotopes  associated  with  suspended  particulates 
more  easily  reach  deep  sediments  than  those  in 
dissolved  form  which  were  restricted  by  the  ther- 
mocline  to  adsorption  to  epilimnion  sediments. 
(Sims-ISWS) 
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EFFECTS  OF  ACIDIFICATION  ON  MOBILI- 
ZATION OF  HEAVY  METALS  AND  RADION- 
UCLIDES FROM  THE  SEDIMENTS  OF  A 
FRESHWATER  LAKE, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  W.  Schindler,  R.  H.  Hesslein,  R.  Wagemann, 
and  W.  S.  Broecker.  .         . 

Canadian  Journal  of  Fishenes  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  373-377,  March  1980.  3  Fig, 
2  Tab,  13  Ref. 

Descriptors:  'Lakes,  'Sediments,  'Acidity,  'Ef- 
fects, 'Heavy  metals,  'Radioisotopes,  Isotope  stud- 
ies On-site  investigations,  Aluminum,  Manganese, 
Zinc,  Iron,  Mercury,  Cobalt,  Cesium,  Pollutants, 
Acids,  Metals,  'Canada,  Lake  acidification,  Acid 
precipitation,  Acid  rainfall. 

Large  (10  m)  diameter  enclosures  were  sealed  to 
the  sediments  in  2-2.5  m  of  water  in  Lake  223.  Two 
tubes  were  held  at  control  pH  (6.7-6.8),  one  was 
lowered  to  pH  5.7  and  one  to  pH  5.1,  using 
H2S04.  Aluminum,  manganese,  zinc,  and  iron 
were  released  from  lake  sediments  at  pH  5  and  6. 
Concentrations  of  zinc  in  the  overlying  water 
column  exceeded  300  micrograms/1.  Radioisotopes 
of  several  heavy  metals  added  to  the  water  of  the 
enclosure  showed  the  following:  all  metals  were 
removed  from  the  water  at  log-linear  rates,  with 
half-times  of  5-25  d.  Acidification  caused  several 
metals  to  become  more  soluble,  including  Fe-59, 
Co-60,  Mn-54,  and  Zn-65.  Solubility  of  V-48  and 
Hg-203  decreased  with  increasing  acidity.  Acidifi- 
cation also  slowed  the  loss  to  sediments  of  Mn-54 
and  Zn-65.  Losses  of  Ba-133,  Se-75,  Cs-134,  andV- 
48  were  more  rapid  under  acid  conditions.  The 
fractions  of  any  isotope  retained  by  a  0.45-microm- 
eter  filter,  activated  charcoal,  and  mixed-bed  ion 
exchange  resin  remained  constant  throughout  the 
experiment  at  any  given  pH.  (Sims-ISWS) 
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EFFECTS  OF  ARTIFICIAL  ACIDIFICATION 
ON  THE  GROWTH  OF  PERIPHYTON, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
P.  Muller. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  355-363,  March  1980.  8  Fig, 
5  Tab,  22  Ref. 

Descriptors:  'Lakes,  'Acidity,  'Effects,  'Periphy- 
ton,  Hydrogen  ion  concentration,  Microorganisms, 
Primary  productivity,  Biomass,  On-site  investiga- 
tions, Sampling,  Biology,  Limnology,  'Canada, 
Lake  acidification,  Acid  precipitation,  Acid  rain- 
fall. 

Acidification  caused  an  increase  in  periphyton 
growth  in  large  enclosures  in  the  littoral  zone  of 
Lake  223.  Diatomeae  decreased  in  relative  abun- 
dance above  H(  +  )  =  0.0000001  mol/1,  and  were 
replaced  by  filamentous  Chlorophyta.  The  genus 
Mougeotia,  dominant  in  many  acidified  Scandina- 
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vian  lakes,  was  the  most  tolerant  of  high  acidity. 
Fewer  species  and  lower  species  diversity  were 
observed  at  higher  H(+).  Although  increases  in 
standing  crop  were  observed,  there  were  no  corre- 
sponding increases  in  production.  The  abundance 
of  invertebrates  and  microbiota  were  also  unaffect- 
ed by  hydrogen  ion  concentration.  (Sims-ISWS) 
W80-05418 


EXPERIMENTAL  ACIDIFICATION  OF  LAKE 
223,  EXPERIMENTAL  LAKES  AREA:  BACK- 
GROUND DATA  AND  THE  FIRST  THREE 
YEARS  OF  ACIDIFICATION, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  W.  Schindler,  R.  Wagemann,  R.  B.  Cook,  T. 
Ruszczynski,  and  J.  Prokopowich. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  342-354,  March  1980.  18 
Fig,  3  Tab,  34  Ref.  NSF  OCE78-20898. 

Descriptors:  'Lakes,  'Acidity,  'Effects,  On-site 
investigations,  Water  chemistry,  Hydrogen  ion 
concentration,  Bicarbonates,  Dissolved  oxygen, 
Iron,  Copper,  Aluminum,  Ammonia,  Turbidity, 
Sulfates,  Sulfur,  Chlorophyll,  Limnology, 
•Canada,  Lake  acidification,  Acid  precipitation, 
Acid  rainfall. 

Sulfuric  acid  was  used  to  add  1.60  eq/sq  m  of 
hydrogen  ion  H(  +  )  to  Lake  223  over  a  3-yr  period 
from  1976  to  1978,  to  simulate  the  effects  of  acid 
precipitation  on  chemical  and  biological  character- 
ises of  the  lake.  The  pH  of  epilimnion  water  was 
lowered  from  6.7-7.0  in  1976,  to  6.0-6.2  in  1977, 
and  to  5.7-5.9  in  1978.  The  effectiveness  of  acid 
addition  at  depleting  alkalinity  from  the  water 
column  in  the  first  2  yr  was  31-38%.  As  a  result, 
the  pH  of  the  lake  did  not  decrease  as  much  as 
predicted  from  theoretical  calculations.  The  low 
efficiency  of  acidification  appeared  to  be  due  to 
generation  of  dissolved  inorganic  carbon  (DIC)  by 
sulfate  reduction  in  anoxic  regions  of  the  hypolim- 
nion.  Sulfate  reduction  increased  as  addition  of 
sulfuric  acid  caused  the  concentration  of  sulfate  in 
the  lake  to  increase.  Mobilization  of  iron  from 
hypolimnion  sediments  during  anoxic  periods 
caused  DIC  respired  by  decomposers  to  be  accu- 
mulated as  HC03(-)  to  balance  the  Fe(  +  2)  charge, 
buffering  against  acidification  of  the  lake.  Most  of 
the  reduced  sulfur  was  precipitated  from  the  lake 
as  FeS.  As  a  result,  H2S  in  the  hypolimnion  was 
usually  undetectable.  Concentrations  of  ammonia, 
iron,  manganese,  zinc,  and  aluminum  were  higher 
in  1977  than  in  l !  76.  The  transparency  of  the  lake 
increased,  although  there  was  no  apparent  change 
in  chlorophyll,  dissolved  color,  dissolved  organic 
carbon,  or  primary  production.  (Sims-ISWS) 
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WATER  RENEWAL  EFFICEENCY  OF  WATER- 
SHED AND  LAKE  COMBINATIONS  IN  THE 
ELA  REGION  OF  THE  PRECAMBRIAN 
SHIELD, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2A. 
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HYPOLIMNION  INJECTION  OF  NUTRIENT 
EFFLUENTS  AS  A  METHOD  FOR  REDUCING 
EUTROPHICATION, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  W.  Schindler,  T.  Ruszczynski,  and  E.  J.  Fee. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  320-327,  March  1980.  3  Fig, 
3  Tab,  36  Ref. 

Descriptors:  'Eutrophication,  'Hypolimnion,  'Nu- 
trients, 'Lakes,  Phosphorus,  Waste  disposal,  On- 
site  investigations,  Algae,  Chlorophyll,  Phyto- 
plankton,  Water  pollution,  Pollutants,  Water  pollu- 
tion control,  Dissolved  oxygen,  Limnology, 
'Canada,  Experimental  lakes. 

Injection  of  nutrients  into  the  anoxic  hypolimnion 
of  a  small  Precambrian  Shield  lake  for  5  years 
caused  less  of  a  eutrophication  problem  than  dis- 
charging nutrients  into  surface  waters.  Phytoplank- 


ton  standing  crop  and  production  in  the  whole  lake 
averaged  only  10-21%  of  values  in  a  nearby  lake 
fertilized  at  the  surface.  Five-year  averages  for  the 
epilimnion  only  were  still  lower:  5-8%  of  those  in 
the  surface-fertilized  lake.  Analysis  of  long-term 
trends  in  chlorophyll  and  nutrient  concentrations 
revealed  much  slower  rates  of  increase  than  in 
surface-fertilized  lakes.  (Sims-ISWS) 
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RELATIONSHD?  AMONG  OPTICAL  TRANS- 
MISSION, VOLUME  REFLECTANCE,  SUS- 
PENDED MINERAL  CONCENTRATION,  AND 
CHLOROPHYLL  A  CONCENTRATION  IN 
LAKE  SUPERIOR, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

R.  P.  Bukata,  J.  H.  Jerome,  J.  E.  Bruton,  and  E.  B. 
Bennett. 

Journal  of  Great  Lakes  Research,  Vol  4,  No  3-4,  p 
456-461,  December  1978.  5  Fig,  9  Ref. 

Descriptors:  'Turbidity,  'Suspended  solids,  'Chlo- 
rophyll, 'Model  studies,  'Lake  Superior,  Math- 
ematical models,  On-site  data  collections,  Light, 
Reflectance,  Optical  properties.  Attenuation, 
Lakes,  Limnology,  Optical  transmission. 

A  semiempirical  model  was  described  wherein 
both  the  suspended  inorganic  and  organic  (repre- 
sented by  suspended  mineral  and  chlorophyll  a) 
concentrations  of  a  water  mass  may  be  determined 
by  simultaneous  measurements  of  the  optical  trans- 
mission and  near-surface  volume  reflectance  of  the 
water  column.  Predictions  of  the  chlorophyll  con- 
centrations resulting  from  the  optical  model  were 
compared  with  chlorophyll  measurements  taken 
from  Great  Lakes  cruises.  Excellent  agreement 
was  observed  for  the  waters  of  Lake  Superior 
while  very  poor  agreement  was  seen  for  the  more 
optically  complex  water  masses  of  Lakes  Ontario 
and  Erie.  Comparisons  were  also  made  between 
predicted  and  measured  values  of  suspended  min- 
eral concentrations.  (Sims-ISWS) 
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IN  SITU  MEASUREMENTS  OF  PORE  WATER 
DIFFUSION  COEFFICIENTS  USING  TRJT1AT- 
ED  WATER, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2F. 
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RELATIONSHIP  BETWEEN  DIPTERAN 
EMERGENCE  AND  PHYTOPLANKTON  PRO- 
DUCTION IN  THE  EXPERIMENTAL  LAKES 
AREA  NORTHWESTERN  ONTARIO, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
I.  J.  Davies. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  523-533,  March  1980.  6  Fig, 
3  Tab,  47  Ref. 

Descriptors:  'Phytoplankton,  'Aquatic  insects, 
'Diptera,  'Lakes,  Eutrophication,  Primary  pro- 
ductivity, Biomass,  Sampling,  Data  processing, 
Phosphorus,  Nutrients,  Photosynthesis,  Biology, 
Limnology,  'Canada. 

Dipteran  emergence  was  monitored  at  the  Experi- 
mental Lakes  Area  (ELA)  between  1973  and  1977 
in  seven  lakes  of  different  trophic  status.  The  data 
were  used  to  develop  a  number  of  equations  which 
related  the  quantity  and  spatial  distribution  of  aver- 
age annual  emergence  to  lake  productivity.  These 
models  explained  greater  than  94%  of  the  variation 
in  mean  emergent  biomass  among  lakes  or  greater 
than  76%  of  the  variation  in  numbers  of  emergent 
Diptera  in  terms  of  phytoplankton  production  of 
phosphorus  loading.  On  average,  ELA  lakes  pro- 
duced 40.8  dipteran  adults  (9  mg  dry  weight)  per 
gram  carbon  fixed  by  phytoplankton.  A  single 
equation  for  all  lakes  predicts  the  surface  distribu- 
tion of  emergent  biomass,  relative  to  lake  depth  at 
any  location,  from  vertical  profiles  of  phytoplank- 
ton production.  The  mean  size  of  dipteran  adults 
was  related  to  lake  depth  at  the  point  of  emergence 
and  average  phytoplankton  production.  An  empiri- 


cal model  which  used  data  on  the  vertical  profile, 
and  lake  average,  of  phytoplankton  production 
was  developed  to  predict  the  number  of  Diptera 
emerging  from  each  depth.  The  maximum  depth  of 
emergence  was  related  to  depth  of  the  euphotic 
zone  and  average  phytoplankton  production  in 
each  lake.  Initial  tests  suggested  that  the  models 
may  provide  useful  predictions  of  dipteran  emer- 
gence for  a  wider  spectrum  of  lakes.  (Sims-ISWS) 
W80-05425 


IMPORTANT  FACTORS  FOR  ESTIMATING 
ANNUAL  PHYTOPLANKTON  PRODUCTION 
IN  THE  EXPERIMENTAL  LAKES  AREA, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
E.  J.  Fee. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  513-522,  March  1980.  5  Fig, 
4  Tab,  18  Ref. 

Descriptors:  'Phytoplankton,  'Primary  productiv- 
ity, 'Lakes,  'Model  studies,  Mathematical  models, 
Computer  models,  Light,  Plankton,  Incubation, 
Sampling,  Hypolimnion,  Chlorophyll,  Photosyn- 
thesis, Limnology,  'Canada. 

Annual  phytoplankton  growth  rates  from  21  lakes 
in  the  Experimental  Lakes  Area  (ELA)  for  the  4- 
yr  period  1973-76  were  reported.  The  coefficient 
of  variation  of  production  in  most  lakes  over  this 
period  was  about  20%.  This  variability  was  the 
same  for  both  control  and  experimental  lakes. 
Subthermocline  populations  were  quantitatively 
unimportant  in  eutrophied  basins,  but  up  to  50%  of 
annual  production  occurred  in  hypolimnion  chlo- 
rophyll peaks  in  some  transparent  control  lakes. 
The  exact  details  of  chlorophyll  distribution  as 
monitored  with  an  in  vivo  fiuorometer  are  unnec- 
essary for  accurate  measurements  of  production, 
even  in  lakes  having  hypolimnion  chlorophyll 
peaks.  Annual  production  rates  were  about  80%  of 
the  rates  predicted  with  simulated  cloudless  weath- 
er. The  common  practice  of  not  correcting  pro- 
duction estimates  for  basin  morphometry  when 
reporting  area]  production  rales  resulted  in  overes- 
timation  of  productivity  by  roughly  20%.  The 
results  indicated  several  ways  for  simplifying  the 
numerical  primary  production  model.  (Sims-ISWS) 
W80-05426 


DENITRIFICATION  IN  LAKE  227  DURING 
SUMMER  STRATIFICATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology. 
Y.  K.  Chan,  and  N.  E.  R.  Campbell. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  506-512,  March  1980.  4  Fig, 
2  Tab,  20  Ref. 

Descriptors:  'Lakes,  'Stratification,  'Surveys, 
•Water  quality,  Summer,  On-site  investigations. 
Nitrates,  Water  sampling,  Analysis,  Water  chemis- 
try, Nitrogen,  Dissolved  oxygen,  On-site  tests, 
•Denitrification,  Spatial  distribution,  Profiles,  Epi- 
limnion, Sediments,  Sediment-water  interfaces, 
'Canada,  Nitrogen  budget. 

In  situ  denitrification  in  Lake  227  in  northwestern 
Ontario  was  assayed  by  using  15N-labeled  N03(-) 
during  summer  stratification  periods  in  1973,  1974, 
and  1975.  Dissolved  oxygen  and  N03(-)  concentra- 
tions were  the  main  factors  controlling  denitrifica- 
tion in  the  water  column  and  in  sediments  The 
epilimnetic  sediment-water  interface  was  a  more 
significant  site  of  natural  denitrification  when  com- 
pared to  the  oxygen-limiting  (dissolved  oxygen  less 
than  0.2  mg/1)  thermocline  and  the  anoxic  hypo- 
limnion. Epilimnetic  sediment  denitrification  rates 
averaged  about  15  mg  N/sq  m/d.  Nearly  all  of  the 
N03(-)  that  mixed  into  the  surficial  sediments  was 
denitrified.  Alone,  epilimnetic  denitrification  re- 
moved 1.4%  of  the  N03(-)  added  annually.  Below 
the  euphotic  zone,  sediments  would  provide  an 
efficient  sink  for  N03(-)-N  without  simultaneous 
initiation  of  eutrophication.  (Humphreys-ISWS) 
W80-05427 


COMPARISON  OF  THE  NITROGEN-IS 
UPTAKE  AND  ACETYLENE  REDUCTION 
METHODS   FOR   ESTIMATING   THE   RATES 
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OF  NITROGEN  FIXATION  BY  FRESHWATER 
BLUE-GREEN  ALGAE, 

B.  M.  Graham,  R.  D.  Hamilton,  and  N.  E.  R. 
Campbell. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  488-493,  March  1980.  1  Fig, 
4  Tab,  24  Ref. 

Descriptors:  'Nitrogen,  'Algae,  *Nitrogen  fix- 
ation, 'Chemical  analysis,  'Analytical  techniques, 
Lakes,  Sampling,  Nutrients,  Nitrogen  compounds, 
Absorption,  Data  processing,  Regression  analysis, 
Limnology,  'Canada,  Acetylene  reduction,  Nitro- 
gen-15  uptake. 

The  relationship  of  acetylene  reduction  to  nitro- 
gen-15  uptake  was  investigated  using  blue-green 
algal  populations  in  three  lakes  in  the  Experimental 
Lakes  Area,  northwestern  Ontario.  Nitrogen  fix- 
ation rates,  as  estimated  with  both  techniques, 
were  compared,  and  acetylene  to  nitrogen  ratios 
were  determined.  Lake  ratios  ranged  from  6.3  to 
9.1  moles  of  acetylene  reduced  per  mole  of  nitro- 
gen fixed  varying  from  sample  to  sample  and  also 
with  the  method  of  calculation.  Explanations  of 
the  discrepancies  between  theoretical  and  empiri- 
cal ratios  were  discussed;  these  included  hypoth- 
eses of  excretion  of  assimilated  nitrogen- 15  labeled 
material  and  interference  from  nitrogenase-mediat- 
ed  hydrogen  production.  (Sims-ISWS) 
W80-05428 

RADIOCHEMICAL  ANALYSIS  OF  ORTHO- 
PHOSPHATE  CONCENTRATIONS  AND  SEA- 
SONAL CHANGES  IN  THE  FLUX  OF  ORTHO- 
PHOSPHATE  TO  SESTON  IN  TWO  CANADI- 
AN SHIELD  LAKES, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
S.  N.  Levine,  and  D.  W.  Schindler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  479-487,  March  1980.  5  Fig, 
3  Tab,  21  Ref. 

Descriptors:  'Phosphorus  compounds,  'Lakes, 
'Chemical  analysis,  'Analytical  techniques,  Phos- 
phorus, Phosphates,  Pollutants,  Pollutant  identifi- 
cation, Sampling,  Nutrients,  Fertilizers,  Chloro- 
phyll, Algae,  Limnology,  'Canada,  'Orthophos- 
phate. 

Seasonal  changes  in  the  concentration  and  dynam- 
ics of  phosphate-phosphorus  were  studied  in  two 
small  lakes,  one  oligotrophy  and  one  artificially 
eutrophied.  Because  the  molybdate  blue  phosphate 
technique  frequently  overestimates  phosphate  con- 
centrations, three  radiochemical  assays  were  used. 
One,  involving  Sephadex  fractionation,  was  unsa- 
tisfactory because  of  the  long  period  required  for 
high  molecular  weight  phosphorus  fractions  to 
reach  isotopic  equilibrium.  The  second  method 
was  unusable  both  for  epilimnion  waters  within  the 
Experimental  Lakes  Area,  because  of  its  low  sensi- 
tivity, and  for  hypolimnion  waters,  due  to  interfer- 
ence from  nonphosphate  compounds.  The  third 
method,  Rigler's  bioassay,  indicated  that  P04-P  in 
both  lakes  seldom  exceeded  0.1  microgram/1,  even 
under  anoxic  conditions.  Organisms,  and  not  min- 
eral reactions,  appeared  to  regulate  the  phosphate 
concentration  at  all  depths  in  the  lakes.  (Sims- 
ISWS) 
W80-05429 


RELATIVE  IMPORTANCE  OF  NANNO- 
PLANKTON  IN  LAKE  SUPERIOR  PHYTO- 
PLANKTON  BIOMASS  AND  COMMUNITY 
METABOLISM, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

M.  Munawar,  I.  F.  Munawar,  L.  R.  Culp,  and  G. 
Dupuis. 

Journal  of  Great  Lakes  Research,  Vol  4,  No  3-4,  p 
462-480,  December  1978.  8  Fig,  9  Tab,  50  Ref. 

Descriptors:  'Phytoplankton,  'Nannoplankton, 
•Algae,  'Lake  Superior,  'Great  Lakes,  On-site 
investigations,  Sampling,  Data  processing,  Bio- 
mass,  Biological  communities,  Particle  size,  Dia- 
toms, Aquatic  productivity,  Primary  productivity, 
Nutrients,  Biology,  Lakes,  Limnology. 


The  qualitative  and   quantitative   significance  of 
nannoplankton  in  Lake  Superior  in  terms  of  taxon- 
omy and  primary  production  was  studied  during 
1973.  The  size  analysis  of  algae  into  netplankton 
(greater  than  64  micrometers)  and  nannoplankton 
(less  than  64  micrometers)  and  its  various  size 
fractions  (less  than   5;   5-10;    10-20;   20-44;  44-64 
micrometers)  was  based  on  microscopic  enumera- 
tion and  measurements  by  means  of  the  Utermoehl 
procedure.   Primary  production  experiments  and 
their  subsequent  fractionation  by  means  of  Carbon- 
14  technique  were  undertaken  to  determine  the 
relative  photosynthetic  rate  of  different  size  frac- 
tions of  algae.  Production/biomass  quotients  (ac- 
tivity coefficients)  were  computed  and  related  to 
species  composition.  On  a  lakewide  basis  the  nan- 
noplankton was  the  major  component  of  the  algal 
biomass  contributing  from  57-80%  and  comprised 
mainly  of  Cryptophyceae,  Diatomeae,  and  Chryso- 
phyceae.  Nannoplankton  were  also  abundant  verti- 
cally. The  nannoplankton  also  dominated  the  com- 
munity metabolism  by  contributing,  on  an  average, 
87-94%  to  the  primary  production  as  demonstrated 
by    Carbon- 14    fractionation    experiments.    The 
smallest  size  fraction  of  the  uptake  experiments 
(less  than   10  micrometers),  consisting  of  micro- 
algae  and  ultraplankton,  was  the  most  active  frac- 
tion photosynthetically,  contributing  72%  to  the 
total  production.  The  Lake  Superior  algae  were 
rich  in  chlorophyll  content  and  were  relatively 
efficient  when  compared  to  the  lower  Great  Lakes 
as  indicated  by  high  Production/Biomass  (P/B) 
and  chlorophyll/biomass  ratios.  The  cryptomonad 
species   like   Rhodomonas   minuta,   Cryptomonas 
erosa,  C.  marsonii,  and  the  diatom  Asterionella 
formosa  showed  extremely  high  P/B  quotients. 
These  results  emphasize  the  importance  of  adopt- 
ing the  Utermoehl  technique  and  a  fractionation 
approach  both  in  taxonomic  and  physiological  re- 
search to  focus  on  the  complex  nannoplankton 
ecology  which  clearly  plays  a  key  role  in  popula- 
tion dynamics.  (Sims-ISWS) 
W80-05434 

USE  OF  BENTHOS  IN  LAKE  MONITORING, 

Swedish  Environment  Protection  Board,  Stock- 
holm. 

T.  Wiederholm. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  3,  p  537-547,  March  1980.  8  Fig,  2  Tab, 
30  Ref. 

Descriptors:  'Lakes,  'Monitoring,  'Aquatic  envi- 
ronment, 'Water  quality,  Benthos,  chlorophyll, 
Lead,  Biological  communities,  Bioindicators,  Nu- 
trients, Eutrophication,  Phosphorus,  Methodology, 
On-site  investigation,  Oligochaetes,  'Sweden. 

The  paper  discussed  the  rationale  behind  the  use  of 
biological  variables  in  environmental  monitoring  of 
lakes,  as  well  as  the  principles  of  variable  selection 
and  the  limitations  of  data  usability.  Profundal 
benthic  communities  were  suggested  to  be  an  inte- 
gral measure  of  autotrophic  and  heterotrophic  lake 
processes.  Measures  of  community  structure  and 
their  relationship  to  morphometric  and  edaphic 
factors  were  presented  and  discussed,  including 
indicator  species/communities,  diversity/species 
richness,  oligochaete/chironomid  ratio,  and  oligo- 
chaete  abundance.  It  was  demonstrated  that  each 
of  these  measures  could  be  related  to  lake  charac- 
teristics such  as  concentration  of  phosphorus  or 
chlorophyll.  To  reach  a  logical  ordering  of  data 
from  different  types  of  lakes  or  from  different 
depths  in  one  lake,  it  is  necessary,  however,  to 
include  the  depth  factor  in  some  way.  This  was 
done  simply  by  dividing  or  multiplying  primary 
data  by  the  factual  sampling  depth,  depending  on 
whether  the  size  of  a  specific  community  measure 
is  positively  or  negatively  correlated  with  depth. 
Although  rather  crude,  this  operation  was  felt  to 
be  intuitively  sound  in  that  it  accounted  for  the 
combined  effect  of  important  factors  such  as  food 
supply  (greater  degree  of  mineralization  but  more 
accumulation  of  sediment  at  greater  depth),  preop- 
tion pressure  (generally  declining  with  increasing 
depth),  and  unfavorable  abiotic  factors  (for  exam- 
ple, oxygen  deficit).  (Humphreys-ISWS) 
W80-05480 


Lakes— Group  2H 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario); and  National  Water  Research  Inst.,  Burling- 
ton (Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 
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WHOLE-LAKE  MODEL  FOR  THE  DISTRIBU- 
TION OF  SEDIMENT-DERIVED  CHEMICAL 
SPECIES, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  H.  Hesslein.  . 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  552-558,  March  1980.  5  Fig, 
1  Tab,  21  Ref.  NSF  OCE75-15105. 

Descriptors:  'Sediments,  'Lakes,  'Lake  sediments, 
•Chemistry,  Methane,  Carbon  dioxide,  Ammonia, 
Nitrogen,  Nutrients,  Oxygen,  Dissolved  oxygen, 
Model  studies,  Mathematical  models,  Limnology, 
Sedimentology,  Sediment-water  interactions. 

The  distribution  of  CH4,  Sigma  C02,  and  NH3-N 
below  the  thermocline  of  Lake  227  can  be  repro- 
duced using  a  simple  numerical  model.  The  model 
uses  a  constant  vertical  eddy  diffusion  coefficient 
and  assumes  the  sediments  to  be  the  sole  source  of 
the  chemical  species.  Analogs  dependent  on 
oxygen  concentration  can  effectively  represent 
conditions  at  the  interface  of  the  modeled  region 
and  the  shallower  depths  in  the  lake.  The  best  fit 
value  for  the  vertical  eddy  diffusion  coefficient  is 
0.0031  sq  cm/s.  This  is  in  good  agreement  with 
other  independent  measurements  of  this  phenom- 
ena. The  best  fit  fluxes  of  CH4,  dissolved  inorganic 
carbon,  and  NH3-N  are  respectively:  0.013  mol/sq 
m/d,  0.0075  mol/sq  m/d,  and  0.00165  mol/sq  m/d. 
The  flux  of  methane  is  similar  to  that  found  in 
other  small  productive  northern  lakes,  and  the 
ratio  of  CH4:Sigma  C02  production  of  1.73  falls  m 
the  range  of  values  established  for  fermentation  of 
mixed  organic  materials  and  sediments.  The  flux  of 
Sigma  C02  is  50-75%  of  the  bicarbonate  flux 
(0.010-0.015  mol/sq  m/d)  found  previously  in  Lins- 
ley  Pond,  Connecticut.  (Sims-ISWS) 
W80-05488 

NITROGEN  FIXATION  IN  CANADIAN  PRE- 
CAMBRIAN  SHIELD  LAKES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology. 
R.  J.  Flett,  D.  W.  Schindler,  R.  D.  Hamilton,  and 
N.  E.  R.  Campbell. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  494-505,  March  1980.  8  Fig, 
6  Tab,  36  Ref. 

Descriptors:  'Nitrogen,  'Nitrogen  fixation, 
•Plankton,  *Algae,  *Lakes,  On-site  investigations, 
Laboratory  tests,  Model  studies,  Computer  models, 
Nutrients,  Fertilizers,  Eutrophication,  Biomass, 
Sediments,  Cores,  Limnology,  Acetylene  reduc- 
tion, Nitrogen- 15  uptake. 

Acetylene  reduction  assays  in  the  water  columns 
of  several  artificially  eutrophied  lakes  in  the  Ex- 
perimental Lakes  Area  revealed  that  nitrogen  fix- 
ation by  planktonic  blue-green  algae  could  supply 
a  significant  portion  of  the  nitrogen  income  to 
these  lakes.  In  situ  15N2  uptake  experiments  in  one 
lake  indicated  that  nitrogen  fixation  was  proceed- 
ing at  a  slow  rate  in  the  low  oxygen  region  of  the 
thermocline,  probably  via  methane-oxidizing  bac- 
teria. Other  15N2  uptake  experiments  in  the  littoral 
sediments  of  an  oligotrophic  lake  failed  to  detect 
nitrogen  fixation.  Generally,  algal  nitrogen  fixation 
occurred  in  Shield  lakes  that  were  subject  to  total 
N-.total  P  loading  ratios  (wt/wt)  of  less  than  ap- 
proximately 10.  This  suggested  that  in  these  lakes 
phosphorus  removal  from  loading  is  the  best  tech- 
nique for  eutrophication  abatement  and  that  nitro- 
gen removal,  when  applied  by  itself,  may  be  detri- 
mental because  it  could  encourage  bloom  forma- 
tion of  nitrogen-fixing  blue-green  algae.  (Sims- 
ISWS) 
W80-05489 


TRACE   METALS   IN   HUMIC   AND   FULVIC 
ACIDS  FROM  LAKE  ONTARIO  SEDIMENTS, 


ADVECTIVE  CONTROL  OF  NUTRIENT  DY- 
NAMICS IN  THE  EPILIMNION  OF  A  LARGE 
RESERVOIR 

Cornell  Univ.',  Ithaca,  NY.  Dept.  of  Natural  Re- 
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S.  P.  GJoss,  L.  M.  Mayer,  and  D.  E.  Kidd. 
Limnology  and  Oceanography,  Vol  25,  No  2,  p 
219-228,  March  1980.  8  Fig,  2  Tab,  26  Ref.  NSF 
AEN72-03469,  GI-34831. 

Descriptors:  'Nutrients,  'Reservoirs,  'Phytoplank- 
ton,  'Advection,  Epilimnion,  Sampling,  Silica,  Ni- 
trates, Nitrogen,  Phosphorus,  Conductivity,  Turbi- 
dity, Water  quality,  Limnology,  Biology,  *Lake 
Powell(UT-AZ). 

Silica,  nitrate,  total  and  dissolved  phosphorus,  and 
conductivity  were  measured  during  spring  and 
summer  in  Lake  Powell,  Utah-Arizona.  Phyto- 
plankton  productivity  was  also  determined.  Con- 
ductivity was  used  as  a  tracer  for  delineating  the 
advective  influence  of  inflows  from  the  Colorado 
and  San  Juan  Rivers  on  nutrient  delivery  and 
distribution  in  the  reservoir.  High  spring  runoff 
(1,000-2,000  cu  m/s)  enters  the  lake  essentially  as 
an  overflow  and  dominates  the  nutrient  cycle  in 
the  epilimnion.  The  interaction  of  advective  nutri- 
ent delivery  and  high  turbidity  controls  the  distri- 
bution of  phytoplankton  productivity  and  nutrient 
depletion.  (Sims-ISWS) 
W80-05491 


RECENT  SEDIMENTATION  AND  ITS  RELA- 
TIONSHIP WITH  PRIMARY  PRODUCTIVITY 
IN  FOUR  WESTERN  WASHINGTON  LAKES, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
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VERTICAL  DIFFUSION  RATES  DETER- 
MINED BY  TRITIUM  TRACER  EXPERI- 
MENTS IN  THE  THERMOCLINE  AND  HYPO- 
LIMNION  OF  TWO  LAKES, 

Washington  Univ.,  Seattle.   Dept.  of  Geological 

Sciences. 

P.  D.  Quay,  W.  S.  Broecker,  R.  H.  Hesslein,  and 

D.  W.  Schindler. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 

201-218,  March  1980.  11  Fig,  3  Tab,  48  Ref.  NSF 

OCE77-01430,  OCE75-15105. 

Descriptors:  'Diffusion,  'Lakes,  'Tracers,  'Tri- 
tium, Turbulence,  Mixing,  On-site  investigations, 
On-site  data  collections,  Measurement,  Thermo- 
cline,  Hypolimnion,  Stratification,  Stability,  Densi- 
ty, Water  temperature,  Salts,  Gases,  Limnology, 
Vertical  diffusion. 

Vertical  diffusion  rates  (K  sub  z)  were  determined 
by  measuring  for  several  weeks  the  vertical  spread 
of  an  injection  of  tritiated  water  into  the  thermo- 
clines  and  hypolimnia  of  Lake  227  and  Lake  224  in 
the  Experimental  Lakes  Area  (ELA)  of  northwest- 
ern Ontario.  K  sub  z  values  of  0.00005  and  0.0008 
sq  cm/s  were  determined  from  the  tracer  experi- 
ments in  the  thermoclines  of  L227  and  L224;  in  the 
hypolimnia,  similar  K  sub  z  determinations  of 
0.0017  and  0.018  sq  cm/s  are  20-30  times  greater 
than  the  thermocline  rates.  Vertical  diffusion  rates 
of  heat  were  determined  over  the  same  time  and 
depth  intervals  as  the  tracer  experiments.  In  each 
lake,  heat  is  diffusing  vertically  faster  than  mass  in 
the  thermocline  and  at  more  equal  rates  in  the 
hypolimnion.  The  low  K  sub  z  values  and  the 
greater  diffusion  rate  of  heat  than  mass  (tritium) 
indicate  that  molecular  diffusion  is  important  in 
determing  the  rate  of  vertical  transport  in  the 
thermoclines  of  these  highly  stratified  lakes.  Verti- 
cal eddy  diffusion  rates  (K  sub  z  prime)  determined 
by  the  tracer  experiments  show  an  inverse  propor- 
tionality to  the  static  stability  of  the  water  column 
(N  sq),  such  that  K  sub  z  prime  is  proportional  to 
(N  sq)  to  the  (-0.8)  power.  However,  K  sub  z 
prime  values  determined  by  measuring  the  hypo- 
limnetic  heating  rates  of  eight  ELA  lakes  (includ- 
ing L227  and  L224)  and  three  lakes  outside  ELA 
indicate  that  K  sub  z  prime  is  proportional  to  (N 
sq)  to  the  (-0.44)  power.  These  observations  sug- 
gest that  in  the  absence  of  large  shear  where  K  sub 
z  prime  less  than  0.01  sq  cm/s  the  vertical  diffusion 
rates  of  mass  and  heat  show  different  inverse  cor- 
relations to  the  static  stability  of  the  water  column. 
(Sims-ISWS) 
W80-05493 


GEOCHEMICAL  AND  MICROBIAL  ASPECTS 
OF  VOLO  BOG,  LAKE  COUNTY,  ILLINOIS, 

Illinois  Univ.  at  Urbana-Champaign. 

J.  B.  Risatti,  Jr. 

Ph.D.  Dissertation,  1978.  106  p. 

Descriptors:  'Bogs,  'Illinois,  'Geochemistry,  Wet- 
lands, History,  Humic  acids,  Decomposing  organic 
matter,  Methane,  Aquatic  bacteria,  Distribution 
factors. 

Volo  Lake  formed  about  11,000  years  B.P.  The 
bog  did  not  undergo  a  gradual,  discontinuous  fill- 
ing of  the  original  lake  with  sediments  but  may 
have  dried  entirely  or  lacked  an  open  water  area 
on  at  least  two  occasions.  Throughout  its  history, 
the  bog  appears  to  have  been  sustained  by  ground- 
water which  is  also  the  source  of  many  metals 
found  in  the  peats.  Humic  acids  from  the  bog  show 
little  change  in  either  concentration  with  depth  or 
in  spectral  characteristics.  It  also  appears  that 
humic  acids  have  been  formed  in  the  bog  anaerobi- 
cally  as  well  as  aerobically  and  that  degradation  of 
compounds  other  than  lignins  may  have  produced 
materials  for  humic  acid  formation.  Numbers  of 
cellulolytic  bacteria  decreased  with  depth  and  de- 
creasing cellulose;  limiting  factors  for  the  cellulo- 
lytic bacteria  appear  to  be  not  only  in  the  presence 
of  cellulose,  but  also  perhaps  its  availability.  In  the 
lower  levels  of  the  bog,  temperatures  of  8-9.5 
degrees  centigrade  are  important  in  slowing  the 
decomposition  rate.  Methane  producing  bacteria 
were  cultured  and  enumerated  to  a  depth  of  8.6 
meters  in  the  bog.  (Steiner-Mass) 
W80-05632 


INVESTIGATION  OF  THE  HYDROI.OGICAL 
BALANCE  IN  A  PEAT  SWAMP, 

Brussels  Univ.,  (Belgium). 

For  primary  bibliographic  entry  see  Field  2F. 

W80-05633 


AUTHIGENIC    MINERALS    OF    SULFUR    IN 
MODERN  PEAT  BOGS  OF  THE  URALS, 

Institute  of  Geology  and  Geochemistry,   Sverd- 
lovsk (USSR). 

For  primary  bibliographic  entry  see  Field  2K. 
W80-05638 


METAL  CONTENT  OF  SPHAGNUM  MOSSES 
FROM  TWO  NORTHERN  CANADIAN  BOG 
ECOSYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  21. 
W80-05640 


PRELIMINARY  MUSKEG  (PEATLAND)  IN- 
VENTORY OF  THE  PROVINCE  OF  NEW 
BRUNSWICK, 

New  Brunswick  Dept.  of  Natural  Resources,  Fre- 

dericton. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-05641 


GROWTH       MEASUREMENTS       OF       FIVE 
SPHAGNUM  SPECIES  IN  SOUTH  NORWAY, 

Oslo  Univ.  (Norway).  Botanical  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W80-O5646 


RELATION  OF  CHEMICAL  DISCHARGE  OF 
RIVERS  TO  THE  SWAMPY  CHARACTER  OF 
DRAINAGE  AREAS, 

Akademiya  Navuk  BSSR.  Minsk.  Inst.  Geokhimii  i 

Geofiziki. 

V.  A.  Kovalev,  A.  L.  Zhukhovitskaya,  and  A.  A. 

Sokolovskaya. 

Lithology  and  Mineral  Resources,  Vol  9,  No  4,  p 

393-398,  May,  1975.  3  Fig,  6  Tab,  9  Ref. 

Descriptors:  'Swamps,  'Geomorphology,  'Water 
quality,  Wetlands,  Ecological  effects,  Russia,  Sedi- 
ments, Rivers,  Ion  transport,  Dissolved  solids,  En- 
vironmental effects,  Iron,  Silicon,  Aluminum. 

On  the  basis  of  the  rivers  of  Belorussia,  it  was 
shown  that  with  increased  swamp  development 


(size)  the  quantity  of  mechanical  suspension  de- 
clines, the  transfer  of  iron,  silicon,  aluminum,  and 
other  elements  in  dissolved  forms  increases,  and 
the  total  and  relative  iron  content  of  surface  waters 
also  increases.  (Steiner-Mass) 
W80-O5658 


WETLAND  CLASSIFICATION  AND  MAPPING 
IN  WESTERN  TENNESSEE 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-05664 


SUBDIVISION  AND  ABSOLUTE  GEOCHRON- 
OLOGY  OF  THE  HOLOCENE  PEAT  BOGS  OF 
KAMCHATKA, 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskn 

Inst. 

O.  A.  Braytseva,  I.  S.  Yevteyeva,  Y.  G.  Lupikina, 

and  L.  Sulerzhitskiy. 

Doklady  Akademii,  Nauk  SSSR,  Vol  208,  No  4,  p 

84-87,  1973.  3  Fig,  11  Ref. 

Descriptors:  'History,  'Palynology,  'Bogs,  Suc- 
cession, Wetlands,  Peat,  Pollen,  Diatoms,  Radioac- 
tive dating,  Russia. 

A  comprehensive  study  was  made  on  some  young 
peat  bogs  of  the  Kamchatka  Peninsula,  USSR,  to 
obtain  data  on  their  spores,  pollen,  diatoms,  and 
radiocarbon  age.  Consequently,  it  is  possible  to 
subdivide  the  Holocene  of  Kamchatka  into  various 
time  intervals  that  differed  in  their  types  of  plant 
cover  and  climatic  conditions.  (Steiner-Mass) 
W80-05665 


PEAT  DEPTH  OF  SIERRA  NEVADA  FENS, 
AND  PROFILE  CHANGES  FROM  1958  TO  1972 
IN  MASON  FEN, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Conservation. 

D.  C.  Erman. 

Great  Basin  Naturalist,  Vol  36,  No  1,  p  101-107, 

March,  1976.  5  Fig,  1  Tab,  13  Ref. 

Descriptors:  'California,  'Fens,  'History,  Wet- 
lands, 'Peat,  Soil  profiles,  Soil  surveys. 

Peat  cores  along  transects  of  seven  minerotrophic 
peatlands  (fens)  in  the  Sagehen  Creek  basin  were 
made  in  1972.  The  areas  were  all  shallow,  sloping 
peatlands  from  67  to  206  cm  in  maximum  depth 
Cores  from  one  fen  contained  layers  of  charcoal 
and  clay  that  suggested  fire  followed  by  fen  regn- 
neration.  Profiles  from  Mason  Fen  suggested  that 
the  peat  mass  was  moving  downslope,  creating 
splits  and  ridges  with  surface  pools  at  right  angles 
to  the  slope.  Comparison  of  a  profile  made  in  1958 
and  1972  showed  further  evidence  of  downslope 
mass  movement  and  expansion  of  the  surface  area. 
(Steiner-Mass) 
W80-05666 


PHOTOSYNTHETICALLY  ACTIVE  RADI- 
ATION IN  A  STAND  OF  PHRAGMITES  COM- 
MUNIS TRIN.  I.  DISTRIBUTION  OF  DtRADI- 
ANCE  AND  FOLIAGE  STRUCTURE, 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept   of 

Hydrobotany. 

J.  P.  Ondok. 

Photosynthetica,  Vol  7,  No  1,  p  8-17,  1973.  11  Fig, 

3  Tab,  22  Ref. 

Descriptors:  'Marsh  plants,  'Energy  conversion, 
•Leaves,  Wetlands,  Photosynthesis,  Light  intensi- 
ty, Plant  physiology,  Primary  productivity,  Struc- 
ture. 

The  relative  proportions  of  reflected,  direct  and 
diffuse  photosynthetically  active  radiation  (PhAR) 
in  a  littoral  stand  of  Phragmites  communis  Trin. 
are  reported,  as  well  as  the  transmission,  reflection 
and  absorption  of  reed  leaves.  The  geometrical 
structure  of  the  reed  stand,  determined  by  the 
vertical  distribution  of  leaf  area  and  by  the  distri- 
bution of  leaf  inclination  and  orientation  is  ana- 
lyzed as  a  time-dependent  structure.  (Steiner-Mass) 
W80-O5667 
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PALYNOLOGY  OF  HOLOCENE  PEAT  BOGS 
FROM  THE  CENTRAL  VENEZUELAN  ANDES, 

Instituto  Venezolano  de  Investigaciones  Cientifi- 
cas,  Caracas.  Centre  de  Ecologia. 
M.  L.  Salgado-Labouriau,  and  C.  Schubert. 
Palaeogeography,   Palaeoclimatology,    Palaeoeco- 
logy,  Vol   19,  p   147-156,    1976.   6  Fig,    17  Ref. 

Descriptors:  *Bogs,  'History,  *Palynology,  Wet- 
lands, Peat,  Pollen,  Spores,  Environmental  effects, 
Venezuela. 

A  sequence  of  six  Holocene  peats  in  a  river  terrace 
in  Paramo  de  La  Culata  was  studied  and  compared 
with  present-day  peat  deposits.  The  pollen  analysis 
has  shown  that  this  region  has  been  a  humid 
paramo  since  about  7500  years  B.P.  At  about  6000 
years  ago,  pollen-rain  input  greatly  decreased,  re- 
flecting poor  local  and  adjacent  vegetation.  This  is 
interpreted  as  representing  a  lowering  of  the  aver- 
age temperature  of  the  region  during  a  short  time. 
(Steiner-Mass) 
W80-05675 
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A  SURVEY  OF  RIPARIAN  FOREST  FLORA 
AND  FAUNA  IN  CALIFORNIA, 

California  Univ.,  Davis. 
W.  G.  Roberts,  J.  G.  Howe,  and  J.  Major. 
In:  Riparian  Forests  in  California,  Their  Ecology 
and  Conservation,  Institute  of  Ecology,  Publica- 
tion No  15,  California  University,  Davis,  p  3-19, 
May  1977.  2  Fig,  4  Tab,  39  Ref. 

Descriptors:  'Surveys,  'Riparian  plants,  'Califor- 
nia, 'Wildlife,  Forests,  Census,  Distribution  pat- 
terns, Wildlife  habitat,  Mammals,  Reptiles. 

Woody  plants  of  the  riparian  woodlands  of  the 
Central  Valley,  North  Coast,  South  Coast,  Palm 
Oases,  Deserts,  and  Northeastern  Valleys,  Califor- 
nia, are  listed.  The  first  four  types  are  typically 
Californian  while  the  remaining  three  are  more 
closely  related  to  forests  of  adjacent  states  and 
Mexico.  A  partial  list  of  the  mammals,  reptiles, 
amphibians,  and  butterflies  inhabiting  riparian  habi- 
tats is  given.  (See  also  W80-05606)  (Steiner-Mass) 
W80-05607 


GEOLOGIC  HISTORY  OF  THE  RIPARIAN 
FORESTS  OF  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Botany. 

R.  Robichaux. 

In:  Riparian  Forests  in  California,  Their  Ecology 

and  Conservation,  Institute  of  Ecology  Publication 

No  15,  California  University,  Davis,  p  21-34,  May, 

1977.  5  Fig,  2  Tab,  55  Ref. 

Descriptors:  'California,  'Riparian  plants,  'Histo- 
ry, Forests,  Distribution  patterns,  Trees,  Tertiary 
period,  Succession. 

The  history  of  California's  lowland  riparian  com- 
munity follows  the  principles  for  community  evo- 
lution in  general  in  the  western  United  States 
during  the  late  Tertiary.  The  modern  community 
includes  taxa  of  different  floristic  sources.  Acer 
negundo,  Alnus  rhombifolia,  Fraxinus  latifolia, 
Quercus  lobata,  and  Salix  lasiandra  represent  an 
'Arcto-Tertiary'  or  northern  element,  while  Pla- 
tanus  racemosa,  Populus  fremontii,  and  Salix  lasio- 
lepis  represent  a  'Madro-Tertiary'  or  southern  ele- 
ment. The  modern  community  is  a  relatively  im- 
poverished representative  of  richer,  more  general- 
ized ancestral  communities  that  included  taxa  relat- 
ed to  modern  species  found  only  in  the  southwest- 
ern U.S.  and  northern  Mexico  (species  of  Acer, 
Celtis,  Juglans,  Persea,  and  Sapindus),  the  eastern 
U.S.  (species  of  Carya,  Liquidambar,  Magnolia, 
Nyssa,  and  Ulmus),  and  eastern  Asia  (species  of 
Glyptostrobus,  Ulmus,  and  Zelkova).  These  exotic 
taxa  were  eliminated  from  the  ancestral  communi- 
ties by  the  major  climatic  changes  of  the  later 
Tertiary.  Several  of  the  dominant  species  in  the 
modern  community  have  apparently  been  associat- 
ed, as  ancestral  forms  in  ancient  communities,  for  a 
time  span  of  nearly  20  million  years.  (See  also 
W80-05606)  (Steiner-Mass) 
W80-05608 


RIPARIAN  FORESTS  OF  THE  SACRAMENTO 
VALLEY,  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Geography. 
K.  Thompson. 

In:  Riparian  Forests  in  California,  Their  Ecology 
and  Conservation,  Institute  of  Ecology  Publication 
No  15,  California  University,  Davis,  p  35-38,  May 
1977.  6  Ref. 

Descriptors:  'California,  'Riparian  plants,  'Histo- 
ry, Forests,  Rivers,  Levees,  Trees,  Sacramento 
Valley(CA). 

Although  edaphic  and  biotic  influences  precluded 
trees  from  most  of  the  Sacramento  Valley  in  its 
pristine  condition,  the  riparian  lands  (mainly  natu- 
ral levees)  supported  a  flourishing  tree  growth- 
valley  oak,  sycamore,  cottonwood,  willow,  and 
species.  Today,  parts  of  both  banks  of  the  Sacra- 
mento and  its  tributaries  are  bordered  by  many 
shrunken  remnants  of  the  once  extensive  riparian 
woodland.  The  same  tree  species  mentioned  in  the 
historical  records  still  grow  on  the  river  banks, 
natural  levees,  and  channel  ridge.  Typically,  cot- 
tonwoods  and  willows  predominate  on  the  imme- 
diate stream  banks,  whereas  valley  oaks  are  spread 
irregularly  over  the  natural  levees  farther  away 
from  the  river.  Instead  of  a  strip  measurable  in 
miles,  the  forested  zones  are  now  only  yards  deep 
and  discontinuous.  Generally,  the  remaining  frag- 
ments form  a  belt  less  than  100  yards  wide  and  are 
largely  confined  to  bank  slope  of  streams  and 
sloughs,  abandoned  meanders,  and  on  the  river 
side  of  artificial  levees.  (See  also  W80-05606) 
(Steiner-Mass) 
W80-05609 


RIPARIAN  VEGETATION  AND  FLORA  OF 
THE  SACRAMENTO  VALLEY, 

California  Univ.,  Davis. 

S.  G.  Conard,  R.  L.  MacDonald,  and  R.  F. 

Holland. 

In:  Riparian  Forests  in  California,  Their  Ecology 

and  Conservation,  Institute  of  Ecology  Publication 

No  15,  California,  University,  Davis,  p  47-55,  May 

1977,  3  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Distribution  patterns,  'Riparian 
plants,  'California,  Forests,  Wetlands,  Freshwater 
marshes,  Spatial  distribution,  Succession. 

The  vegetation  of  any  riparian  site  reflects  the 
history  of  flooding,  aggradation,  and  erosion  by 
the  river.  The  major  riparian  plant  communities 
can  be  aligned  along  several  topographic  gradients. 
The  low,  recent  gravel  bar  deposits  are  dominated 
by  introduced  annuals  and  low  perennials.  As  the 
bars  become  more  removed  from  the  river  and 
begin  to  stabilize,  they  are  colonized  by  thickets  of 
tall  shrubs  and  tree  saplings.  Riparian  forests  will 
become  established  on  lower  terrace  deposits  or  as 
flood  frequency  decreases.  These  woodlands 
gradually  thin  out  and  grade  into  valley  grassland 
vegetation  with  increasing  distance  from  the  river. 
Oxbows  and  over-flow  basins  are  characterized  by 
a  series  of  hydric  communities.  Freshwater 
marshes  in  low,  wet  areas  are  dominated  by  Scir- 
pus  acutus.  On  higher  ground,  these  are  succeeded 
by  shrubs  such  as  Cornus  stolonifera  and  Cepha- 
lanthus  occidentalis.  These  shrub-dominated  habi- 
tats appear  transitional  to  typical  Populus  fremontii 
dominated  riparian  forests  on  higher  grounds.  (See 
also  W80-05606)  (Steiner-Mass) 
W 80-056 11 


THE  VALLEY  RIPARIAN  FORESTS  OF  CALI- 
FORNIA: THEIR  IMPORTANCE  TO  BIRD 
POPULATIONS, 

D.  A.  Gaines. 

In:  Riparian  Forests  in  California:  Their  Ecology 
and  Conservation,  Institute  of  Ecology  Publication 
No  15,  California  University,  Davis,  p  57-85,  May 
1977,  5  Fig,  3  Tab,  67  Ref. 

Descriptors:  'California,  'Birds,  'Riparian  waters, 
Forests,  Wildlife  habitat,  Temporal  distribution, 
Song  birds,  Migration,  Wildlife. 

The  density,  diversity,  foraging  guilds,  and  other 
characteristics  of  the  riparian  avifauna  were  ob- 
tained from  census  data  taken  from  riparian  forest 


WATER  CYCLE— Field  2 
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sites  in  the  Sacramento  Valley,  California.  The 
survey  is  divided  into  five  sections:  (1)  a  brief 
description  of  the  habitat,  (2)  a  discussion  of  the 
breeding  avifauna,  (3)  a  discussion  of  the  wintering 
avifauna,  (4)  a  discussion  of  migration,  and  (5)  a 
reflection  on  the  plight  of  the  yellow-billed 
Cuckoo.  (See  also  W80-05606)  (Steiner-Mass) 
W80-05612 


HABITATS  OF  NATIVE  FISHES  IN  THE  SAC- 
RAMENTO RIVER  BASIN, 

California   Univ.,   Davis.   Dept.   of  Wildlife   and 

Fisheries  Biology. 

For   primary  bibliographic  entry   see   Field   6G. 

W80-05613 


SUBSTRATE  COMPETITION  BETWEEN  A 
SALT  MARSH  DIATOM  AND  A  BACTERIAL 
POPULATION, 

City  Coll.,  New  York.  Dept.  of  Biology. 

N.  M.  Saks,  and  E.  G.  Kahn. 

Journal  of  Phycology,  Vol   15,  p  17-21,   1979.  2 

Tab,  25  Ref. 

Descriptors:  'Competition,  'Diatoms,  'Marine 
bacteria,  'Salt  marshes,  Muck  soils,  Wetlands,  Bac- 
teria, Marshes,  Amino  acids,  Aquatic  microorgan- 
isms. 

Cylindrotheca  closterium  Ehrenberg,  a  benthic 
marine  diatom,  competes  successfully  with  Aero- 
monas  sp.  a  bacterium  from  the  same  environment, 
for  low  molecular  weight  organic  substrates  when 
they  are  presented  at  natural  concentrations  (1-10 
micron  M).  In  short  term  (1  h)  experiments 
uptake  of  mannose  by  C.  closterium  was  enhai 
in  light.  Seventy  percent  of  the  total  uptake  ot 
mannose  by  both  species  was  effected  by  C.  clos- 
terium over  a  1  h  period  of  light.  The  diatom 
population  was  also  competitive  in  darkness.  The 
algal  portion  of  glucose  uptake  over  1  h  was  71% 
when  both  populations  were  given  the  substrate 
initially.  Percentages  of  total  amino  acid  uptake  for 
C.  closterium  ranged  from  33%  glycine  in  ligt 
73%  leucine  in  darkness  when  both  species  were 
given  substrate  initially.  Cylindrotheca  had  smaller 
percentages  of  glucose  and  aspartic  acid  total 
uptake  in  competition  experiments  run  to  station- 
ary phase  (10  days).  (Steiner-Mass) 
W80-05616 


AN  ANALYSIS  OF  ANNUAL  GROWTH  AND 
PRODUCTIVITY  OF  JUNCUS  ROEMERIANUS 
SCHEELE  AND  SPARTINA  ALTERNIFLORA 
LOISEL  IN  COASTAL  ALABAMA, 

Alabama  Univ.,  Birmingham. 

J.  P.  Stout. 

Ph.D.  Dissertation,  1978.  p  106. 

Descriptors:  'Coastal  marshes,  'Alabama,  'Prima- 
ry productivity,  'Marsh  plants,  Wetlands,  Stand- 
ing crop,  Salt  marshes,  Biomass.  Marshes.  Grai 
Plant  growth. 

Mean  annual  aboveground  biomass  was  1,449  g/sq 
m  for  Juncus  roemerianus  and  1,030  g/sq  m  for 
Spartina  alterniflora.  Significant  seasonal  variation 
in  above-ground  standing  crop  was  observed  for 
both  species.  Belowground  biomass  did  not  vary 
during  the  study  and  averaged  4,558  g/sq  m  for 
Juncus  and  3,595  g/sq  m  for  Spartina.  Annual 
aboveground  net  primary  productivity  of  Spartina 
ranged  from  657-2,029  g/sq  m/year  and  1,180- 
3,078  g/sq  m/year  for  Juncus,  depending  on  the 
calculation  methods.  Annual  belowground  net  pri- 
mary productivity  ranged  from  5,595-6,218  g/sq 
m/year  for  Spartina  and  4,423-7,578  g/sq  m/year 
for  Juncus.  No  correlation  was  found  between 
levels  of  aboveground  and  belowground  produc- 
tions. (Steiner-Mass) 
W80-05618 


FUNGI  FROM  SPARTINA  ALTERNIFLORA  IN 
RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany. 
R.  V.  Gessner,  and  R.  D.  Goos. 

igia,  Vol  65,  p  1296-1301,  1973.   I  Tab.  15 
Ret". 


Held  2— WATER  CYCLE 


Group  21 — Water  In  Plants 

Descriptors:  *Marine  fungi,  •Marsh  plants, 
•Rhode  Island,  Wetlands,  Marine  microorganisms, 
Marshes,  Fungi,  Microorganisms. 

Eighteen  Ascomycetes,  twelve  Deuteromycetes, 
and  two  Basidiomycetes  were  collected  from  Spar- 
tina  alterniflora  plants  in  Rhode  Island  salt 
marshes.  Marine  and  terrestrial  species  occurred  in 
approximately  equal  numbers.  Alternaria  spp., 
Leptosphaeria  discors,  Leptosphaeria  typharum, 
Phoma  spp.,  Septoria  spp.,  and  Sphaerulina  pedi- 
cellata  were  the  most  common  species  being  pres- 
ent in  41-86%  of  the  collections.  Living  plants 
supported  a  substantial  fungal  growth,  especially  S. 
pedicellata.  Dead  culms  were  invaded  by  saprobic 
Ascomycetes  and  occasionally  lignicolous  species. 
Estuarine  salinity  did  not  appear  to  affect  the  oc- 
currence of  the  predominate  fungi.  (Steiner-Mass) 
W80-05620 


LONG-TERM  EFFECTS  OF  MANIPULATING 
LIGHT  INTENSITY  AND  NUTRIENT  ENRICH- 
MENT ON  THE  STRUCTURE  OF  A  SALT 
MARSH  DIATOM  COMMUNITY, 

Delaware  Univ.,  Newark.  Dept.  of  Biological  Sci- 
ences. 

M.  J.  Sullivan. 

Journal  of  Phycology,  Vol  12,  p  205-210,  1976.  2 
Fig,  5  Tab,  8  Ref. 

Descriptors:  'Salt  marshes,  *Diatoms,  'Light  in- 
tensity, 'Nutrients,  Wetlands,  Phosphorus,  Nitro- 
gen, Marshes,  Distribution  patterns,  Marsh  plants, 
Marsh  management,  Cutting  management. 

Clipping  or  shading  the  dwarf  Spartina  alterniflora 
cover  over  a  diatom  community,  or  phosphorus 
enrichment  caused  significant  decreases  in  both 
species  diversity  and  the  number  of  diatom  species, 
whereas  nitrogen  enrichment  only  significantly  de- 
creased the  latter  parameter.  Of  the  105  diatom 
taxa  identified,  only  10  were  restricted  to  certain  of 
the  study  areas;  and  of  these,  8  occurred  exclusive- 
ly in  the  clipped  habitats.  Synthesis  of  these  results 
with  earlier  work  by  the  author  showed  that  differ- 
ences in  diatom  community  structure  beneath  the 
three  dominant  marsh  grasses  were  not  primarily 
caused  by  differences  in  reduction  of  light  intensity 
by  their  grass  canopies,  and  that  clipping  of  the  S. 
alterniflora  produced  a  shift  in  community  struc- 
ture towards  that  characteristic  of  a  salt  panne 
algal  mat.  (Steiner-Mass) 
W80-05621 


NITROGEN  TRANSFORMATIONS  AND  UTI- 
LIZATION BY  SPARTINA  ALTERNIFLORA  IN 
A  LOUISIANA  SALT  MARSH, 

Louisiana  State  Univ.,  Baton  Rouge. 

R.  J.  Buresh. 

Ph.D.  Dissertation,  1978.  131  p. 

Descriptors:  'Salt  marshes,  'Marsh  plants,  'Nitro- 
gen, Wetlands,  'Louisiana,  Biomass,  Grasses,  Nu- 
trient requirements,  Fertilizers,  Marsh  manage- 
ment, Soils,  Plant  growth,  Distribution  patterns. 

Nitrogen  utilization  by  Spartina  alterniflora  and 
inorganic  nitrogen  transformations  in  marsh  soil 
were  investigated  in  field,  greenhouse,  and  labora- 
tory experiments.  The  variation  in  plant  nitrogen 
content,  soil  nitrogen,  and  selected  soil  properties 
with  distance  inland  from  a  natural  stream  toward 
an  interdistributary  basin  in  the  marsh  are  also 
measured.  Added  nitrogen  (200  kg/ha)  significant- 
ly increased  total  aboveground  plant  biomass  and 
plant  height  by  28  and  25%,  respectively,  4  months 
after  application.  The  total  belowground  to  total 
aboveground  biomass  was  decreased  from  5.7  to 
4.7  by  the  amended  nitrogen.  The  total  nitrogen 
content  of  S.  alterniflora  in  June  and  September 
tended  to  be  greater  at  streamside  than  inland  sites. 
Total  soil  nitrogen  increased  with  distance  inland 
and  ranged  between  0.43  and  0.86%  on  a  dry 
weight  basis.  (Steiner-Mass) 
W80-05622 


DISTURBANCE  TOLERANCE  AND  COMPETI- 
TION IN  BRACKISH  MARSH  PLANTS, 

Princeton  Univ.,  NJ. 
B.  F.  Leon. 


Ph.D.  Dissertation,  May,  1979.  109  p. 

Descriptors:  'Brackish  water,  'Marsh  plants, 
'Competition,  Wetlands,  Marshes,  Maryland,  Dis- 
tribution patterns,  Muskrats,  Plant  growth,  Root 
systems,  Grasses. 

Variations  in  the  mixture  of  plant  species  in  a 
brackish  marsh  on  Maryland's  eastern  shore  are 
due  in  large  part  to  the  differential  effects  of  distur- 
bances on  the  species  and  to  competition  between 
species.  Fire  and  muskrat  trenches  occur  unevenly 
on  the  marsh  and  their  effects  on  the  plants  may  be 
observed  separately  and  together.  Tolerant  specL-s 
are  excluded  from  undisturbed  areas  of  the  marsh 
by  interference  competition  from  the  intolerant 
species.  Shading  is  indicated  by  shoot  height  in  the 
marsh  grasses,  Spartina  patens  and  Distichlis  spi- 
cata,  and  each  reacts  to  shading  by  the  other  in 
proportion  to  their  relative  densities.  Underground 
crowding  of  roots  and  rhizomes  seems  to  cause 
some  species  to  be  excluded  from  undisturbed 
areas;  they  are  displaced  to  lower  levels  in  the  soil 
from  which  their  shoots  cannot  penetrate  to  the 
surface.  (Steiner-Mass) 
W80-05623 


ACTINOMYCETES  OF  A  SALT  MARSH, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

J.  C.  Hunter. 

Ph.D.  Dissertation,  1978.  288  p. 

Descriptors:  'Salt  marshes,  'New  Jersey,  'Actino- 
mycetes,  Wetlands,  Marshes,  Marine  microorgan- 
isms, Microorganisms,  Aquatic  microorganisms, 
Soil  microorganisms,  Marsh  plants,  Distribution 
patterns. 

Marsh  actinomycete  isolates  included  members  of 
the  genus  Streptomyces,  Micromonospora,  and 
Nocardia.  Many  streptomycete  types  but  only  six 
Micromonospora  types  were  isolated  from  marsh 
samples.  Some  streptomycete  types  appear  to  be 
associated  with  specific  plants.  Micromonospora 
were  frequently  isolated  from  creek/channel  muds 
especially  during  the  summer  months.  Minor  dif- 
ferences in  utilization  of  substrates  per  se  were 
noted  between  marsh  and  terrestrial  forest  actino- 
mycete populations.  However,  marsh  plant  and 
soil  isolates  exhibited  seasonal  fluctuations  in  sub- 
strate utilization  patterns  whereas  forest  terrestrial 
plant  and  soil  isolates  showed  more  consistent  utili- 
zation of  substrates.  This  difference  in  seasonal 
populations  implies  that  there  are  distinct  salt 
marsh  and  terrestrial  forms.  Marsh  Micromono- 
spora were  the  most  efficient  population  in  the 
utilization  of  polysaccharides  when  compared  to 
marsh  and  terrestrial  forest  streptomycetes.  Marsh 
streptomycetes  exhibited  an  ability  to  sporulate  at 
higher  salinities  than  their  terrestrial  forest  coun- 
terparts. An  ability  to  adjust  to  seasonal  fluctu- 
ations in  salinity  was  also  exhibited  by  marsh  strep- 
tomycetes; spring  and  summer  isolates  sporulated 
at  higher  salinities  than  fall  or  winter  streptomy- 
cetes. These  differences  were  not  observed  for 
forest  or  terrestrial  seasonal  isolates.  Marsh  Micro- 
monospora did  not  sporulate  above  1%  salinity  of 
sea  salts  or  below  a  pH  of  5.5.  (Steiner-Mass) 
W80-05625 


ENERGY  FLOW  IN  A  HARPACTICOID  COM- 
MUNITY OF  A  SALT  MARSH  POOL 

Northeastern  Univ.,  Boston,  MA. 

G.  Gillis. 

Ph.D.  Dissertation,  1977.  209  p. 

Descriptors:  'Productivity,  'Copepods,  'Salt 
marshes,  Massachusetts,  Wetlands,  Energy, 
Marshes,  Detritus,  Aquatic  animals,  Crustaceans. 

The  relative  importance  of  harpacticoid  copepods 
in  the  consumption  of  vegetation  in  a  salt  marsh 
pool  was  investigated  in  the  Parker  River  National 
Wildlife  Refuge,  Massachusetts.  It  was  postulated 
that  since  harpacticoids  are  present  in  high  num- 
bers, they  may  be  significant  intermediates  of 
energy  flow  in  the  pool.  They  were  found  to 
average  323,000  individuals/sq  m  with  a  biomass  of 
388  mg  dry  weight.  They  ingested  energy  at  a  rate 
of  200  Kcal/sq  m/yr  of  which  15  Kcal  were 
transmitted  to  other  trophic  levels  as  harpacticoid 


biomass,  26  Kcal  were  respired,  and  160  Kcal  were 
egested  to  become  part  of  the  detritus.  Total 
energy  accumulated  in  the  pool  amounted  to  2960 
Kcal/sq  m/yr  of  which  980  were  produced  by 
photosynthesis  and  1970  were  imported.  Of  this 
total,  2060  were  used  in  pool  community  respira- 
tion and  900  were  stored  or  exported.  According 
to  other  assumptions,  of  the  total  energy  accumu- 
lated in  the  pool,  the  harpacticoids  ingest  6.7%, 
respire  0.9%,  convert  0.5%  to  harpacticoid  bio- 
mass making  it  available  to  other  trophic  levels, 
and  egest  5.3%  to  become  part  of  the  detritus. 
(Steiner-Mass) 
W80-05626 


BIOLOGICAL  DINITROGEN  FIXATION 
(ACETYLENE  REDUCTION)  ASSOCIATED 
WITH  FLORIDA  MANGROVES, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy 

For  primary  bibliographic  entry  see  Field  2K. 
W80-05627 


UNDERGROUND  BIOMASS  PROFILES  AND 
PRODUCTIVITY  IN  ATLANTIC  COASTAL 
MARSHES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

J.  L.  Gallagher,  and  F.  G  Plumley. 

American  Journal  of  Botany,  Vol  66,  No  2,  p  156- 

161,  1979.  5  Fig,  5  Tab,  11  Ref. 

Descriptors:  'Coastal  marshes,  'Root  distribution, 
•Marsh  plants,  Wetlands,  Biomass,  Salt  marshes, 
Root  systems,  Marshes,  Delaware,  Maine,  Geor- 
gia, Rates. 

Three  types  of  underground  biomass  profiles  were 
found.  In  the  first,  the  concentration  of  macro- 
organic  matter  (MOM)  was  uniform  in  depth;  an 
example  of  this  type  was  creekbank  Spartina  alter- 
niflora in  the  southern  part  of  the  coast.  A  second 
type  has  a  high  MOM  concentration  at  the  surface 
which  decreased  with  depth;  exemplified  by  Spar- 
tina patens,  S.  alterniflora  from  the  high  marsh 
along  the  southern  coast,  and  creekbank  S.  alterni- 
flora from  the  northern  part  of  its  range.  The  third 
profile  type  was  seen  where  a  large  rhizome  mat 
developed  15-20  cm  below  the  surface.  Spartina 
cynosuroides  and  Phragmites  communis  are  exam- 
ples. Minimum  annual  production  values  ranged 
from  80  g  C/sq  m  for  northern  creekbank  S.  Alter- 
niflora to  1690  g  C/sq  m  for  Juncus  gerardi  in 
Maine.  The  mean  for  all  plant  stands  was  650  g  C/ 
sq  m.  Within  the  MOM  pool  there  are  several 
components  with  turnover  times  varying  from 
days  to  years.  The  turnover  time  for  the  entire 
pool  ranged  from  18  months  in  two  Georgia  salt 
marshes  to  224  months  for  one  in  Maine.  In  the 
two  instances  where  values  for  a  species  could  be 
compared  between  Maine  and  Georgia,  the  turn- 
over time  was  shorter  at  the  more  southerly  site. 
(Steiner-Mass) 
W80-05629 


THE  DISTRIBUTIONS,  TROPHIC  ACTIVI- 
TIES, AND  COMPETrnVE  INTERACTIONS 
OF  THREE  SALT  MARSH  KILLIFISHES 
(PISCES:  CYPRINODONTIDAE), 

Lehigh  Univ.,  Bethlehem,  PA. 

J.  P.  Clymer. 

Ph.D.  Dissertation,  1978.  295  p. 

Descriptors:  'Distribution  patterns,  'Killifishes. 
•Fish  populations,  'New  Jersey,  *Salt  marshes, 
Trophic  level,  Wetlands,  Competition,  Marshes, 
Secondary  productivity,  Aquatic  habitats.  Fish. 
Food  chains. 

During  a  sixteen-month  period,  the  distributions, 
trophic  activities,  and  competitive  interactions  of 
Fundulus  heteroclitus,  Fundulus  majalis,  and  Cy- 
prinodon  variegatus  were  investigated  in  a  temper- 
ate salt  marsh  embayment  of  Hereford  Inlet,  New. 
Jersey.  F.  heteroclitus  and  C.  variegatus  common- 
ly coexisted  and  dominated  at  upper  estuary  sta- 
tions, while  F.  majalis  dominated  the  lower  estu- 
ary. There  was  a  relatively  greater  abundance  of 
F.  heteroclitus  in  the  spring  and  early  summer 
seasons,  while  F.  majalis  and  C.  variegatus  reached 
maximum  abundances  during  the  late  summer  and 
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fall.  These  killifish  are  active  consumers  of  interti- 
dal  animals,  and  exert  an  important  influence  on 
the  distribution  of  that  community.  This  relation- 
ship is  further  intensified  by  the  behavior  of  killi- 
fishes  to  remain  in  specific  areas.  Gut  analyses 
indicated  that  killifish  extract  energy  at  the  prima- 
ry, secondary,  and  tertiary  levels  of  the  salt  marsh 
food  chain  and  in  turn,  are  consumed  by  many 
estuarine  predators.  They  rank  among  the  most 
important  trophic  links  in  the  intertidal  salt  marsh 
habitat.  (Steiner-Mass) 
W80-05630 

THE  ROLE  OF  MACROBENTHIC  ORGAN- 
ISMS IN  MERCURY,  CADMIUM,  COPPER 
AND  ZINC  TRANSFERS  IN  GEORGIA  SALT 
MARSH  ECOSYSTEMS, 

Emory  Univ.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05631 

THE  PHYSIOLOGY  OF  SOME  BLUE-GREEN 
ALGAL  ISOLATES  FROM  PEAT, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Mi- 
crobiology. 

F.  Dooley,  and  J.  A.  Houghton. 
Brinish  Phycological  Journal,  Vol  8,  p  295-300, 
September,  1973.  2  Fig,  1  Tab,  17  Ref. 

Descriptors:  »Cyanophyta,  Peat,  *  Environmental 
effects,  Wetlands,  Bogs,  Ireland,  Hydrogen  ion 
concentration,  Phosphorus,  Soil  algae,  Nutrient  re- 
quirements. 

An  investigation  of  the  physiology  of  a  number  of 
blue-green  algae  isolated  from  peat  sites  in  Glena- 
moy,  Co.  Mayo  is  reported.  Physical  and  nutrition- 
al parameters  were  studied  and  correlated  to  the 
conditions  prevailing  in  the  natural  environment  of 
the  algae.  The  occurrence  of  blue-green  algae  in 
peat  was  found  to  be  controlled  by  the  pH  level 
and  the  presence  of  phosphorus  in  the  environ- 
ment. (Steiner-Mass) 
W80-05634 


ABOVE-GROUND  PRODUCTION  OF  MARSH 
CORDGRASS  (SPARTINA  ALTERNIFLORA) 
NEAR  THE  NORTHERN  END  OF  ITS  RANGE, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

B.  G.  Hatcher,  and  K.  H.  Mann. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  32,  No  1,  p  83-87,  1975.  3  Fig,  2  Tab, 

20  Ref. 

Descriptors:  'Standing  crop,  *Marsh  plants,  Wet- 
lands, Productivity,  Grasses,  Marshes,  Salt 
marshes. 

In  Petpeswick  Inlet,  Nova  Scotia,  the  above- 
ground  portion  of  Spartina  alterniflora  lost  an  esti- 
mated 152  g  dry  weight  per  sq  m  of  dead  leaves 
during  the  growing  season  and  reached  an  average 
biomass  of  558  g  dry  weight  per  sq  m  at  the  end  of 
the  growing  season.  The  total  production  of  710  g 
dry  weight  is  higher  than  that  recorded  at  many 
sites  between  Nova  Scotia  and  North  Carolina,  in 
spite  of  the  fact  that  in  Nova  Scotia  the  species  is 
near  the  northern  end  of  its  range.  (Steiner-Mass) 
W80-05637 


A  SITE  INDEX  FORMULA  FOR  PEATLAND 
BLACK  SPRUCE  IN  ONTARIO, 

Great  Lakes  Forest  Research  Center,  Sault  Stainte 

Marie  (Ontario). 

B.  Payandeh. 

The  Forestry  Chronicle,  Vol  54,  No  1,  p  39-41, 

February,  1978.  1  Fig,  2  Tab,  16  Ref. 

Descriptors:  *Bogs,  'Coniferous  trees,  Wetlands, 
Peat,  Trees,  Forest  management,  Plant  growth, 
Stem  analysis,  Ontario,  Site  index  formula. 

Site  index  formulas  were  derived  for  peatland 
black  spruce  (Picea  mariana  (Mill.)  B.S.P.)  in 
northern  Ontario  based  on  stem  analysis  of  60 
dominant  and  codominant  trees.  Nonlinear  regres- 
sion analysis  and  a  biological  growth  function 
were  employed  to  express  both  height  as  a  function 


of  site  index  and  stand  age  and  also  site  index  as  a 
function  of  stand  height  and  age.  Analysis  of  re- 
sults indicates  that  peatland  black  spruce  has  a 
different  pattern  of  height  growth  than  that  shown 
by  Plonski's  site  index  curves,  particularly  for  site 
indices  less  than  8  m  and  stands  older  than  80 
years.  (Steiner-Mass) 
W80-05639 


METAL  CONTENT  OF  SPHAGNUM  MOSSES 
FROM  TWO  NORTHERN  CANADIAN  BOG 
ECOSYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

W.  A.  Glooschenko,  and  J.  A.  Capobianco. 
Water,  Air,  and  Soil  Pollution,  Vol  10,  p  215-220, 
1978.  1  Fig,  2  Tab,  14  Ref. 

Descriptors:  *Bogs,  *Mosses,  *Metals,  Wetlands, 
Marsh  plants,  Calcium,  Plant  physiology,  Iron, 
Geochemistry,  Trace  elements,  Heavy  metals, 
Chemical  analysis,  Lakes,  Canada. 

Samples  of  Sphagnum  moss  were  collected  from 
Kinoje  Lake,  northern  Ontario,  and  Porter  Lake, 
Northwest  Territories  (N.W.T.),  Canada.  The  sam- 
ples were  analyzed  for  the  elements  Cd,  Ca,  Cr, 
Cu,  Fe,  Pb,  Mg,  Mn,  Hg  and  Zn.  On  a  dry-weight 
basis,  Ca  was  highest  in  concentration  followed  by 
Mg,  Fe  and  Mn.  The  other  elements  were  an  order 
of  magnitude  or  more  lower  in  concentration.  In 
general,  concentrations  were  similar  to  those  re- 
ported in  the  literature  from  Scandinavia.  The  two 
Canadian  sites  were  similar  in  elemental  composi- 
tion except  that  the  Ontario  site  was  higher  in  Cd 
and  Pb,  while  the  N.W.T.  site  was  higher  in  Mg 
and  Hg.  These  differences  could  be  due  to  a  com- 
bination of  regional  geochemical  and  human  activi- 
ty differences.  (Steiner-Mass) 
W80-05640 


INHIBITION  OF  METHANOGENESIS  IN 
SALT  MARSH  SEDIMENTS  AND  WHOLE- 
CELL  SUSPENSIONS  OF  METHANOGENIC 
BACTERIA  BY  NITROGEN  OXIDES, 

Georgia  Univ.,  Athens.   Dept.   of  Microbiology. 

W.  L.  Balderston,  and  W.  J.  Payne. 

Applied  and  Environmental  Microbiology,  Vol  32, 

No  2,  p  264-269,  August,  1976.  5  Fig,  1  Tab,  16 

Ref. 

Descriptors:  *Salt  marshes,  'Methane  bacteria, 
♦Inhibition,  Wetlands,  Marsh  management, 
Marshes,  Nitrogen  compounds,  Muck  soils,  Sedi- 
ments, Soil  bacteria,  Methane. 

Hydrogen-dependent  evolution  of  methane  from 
salt  marsh  sediments  and  whole-cell  suspensions  of 
Methanobacterium  thermoautotrophicum  and 
Methanobacterium  formicicum  ceased  or  de- 
creased after  the  introduction  of  nitrate,  nitrite, 
nitric  oxide,  or  nitrous  oxide.  Sulfite  had  a  similar 
effect  on  methanogenesis  in  the  whole-cell  suspen- 
sions. In  salt  marsh  sediments,  nitrous  oxide  was 
the  strongest  inhibitor,  followed  by  nitric  oxide, 
nitrite,  and  nitrate  in  decreasing  order  of  inhibition. 
In  whole-cell  suspensions,  nitric  oxide  was  the 
strongest  inhibitor,  followed  by  nitrous  oxide,  ni- 
trite, and  nitrate.  Consideration  of  the  results  from 
experiments  using  an  indicator  of  oxidation  poten- 
tial, along  with  the  reversed  order  of  effectiveness 
of  the  nitrogen  oxides  in  relation  to  their  degree  of 
reduction,  suggests  that  the  inhibitory  effect  ob- 
served was  not  due  to  a  redox  change.  Evidence  is 
also  presented  that  suggests  that  the  decrease  in  the 
rate  of  methane  production  in  the  presence  of 
oxides  of  nitrogen  was  not  attributable  to  competi- 
tion for  methane-producing  substrates.  (Steiner- 
Mass) 
W80-05643 


SMALL  RODENTS,  THEIR  HABITATS,  AND 
THE  EFFECTS  OF  FLOODING  AT  WICKEN 
FEN,  CAMBRIDGESHIRE, 
Cambridge  Univ.  (England).  Dept.  of  Applied  Bi- 
ology. 

J.  R.  Flowerdew,  S.  J.  G.  Hall,  and  J.  C.  Brown. 
Journal  of  Zoology,  London,  Vol  182,  p  323-342, 
1977.  4  Fig,  1 1  Tab,  30  Ref,  1  Append. 


Descriptors:  *Fens,  'Rodents,  'Distribution  pat- 
terns, 'Flooding,  Wetlands,  Wildlife,  Marshes, 
Mammals,  Marsh  plants,  Wildlife  habitat. 

Clethrionomys  glareolus  is  the  commonest  rodent 
species  occurring  at  relatively  high  densities  and 
closely  associated  with  sedge  growth.  Micromys 
minutus  are  caught  only  in  sedge  and  litter.  Apode- 
mus  sylvaticus  seem  to  show  no  marked  habitat 
preference  but  there  are  some  data  which  suggest 
that  high  Clethrionomys  densities  can  affect  Apo- 
demus  distributions  locally.  Microtus  agrestis  pre- 
fers grassy  patches  within  sedge  fields;  trap  success 
points  tending  to  be  associated  with  the  presence 
of  Calamagrostis  canescens.  Microtus  avoids  fen 
carr  and  unmanaged  sedge  and  is  generally  caught 
more  often  in  litter  fields  than  in  sedge  fields; 
however,  this  preference  seems  to  disappear  at  the 
end  of  the  Clethrionomys  breeding  season. 
(Steiner-Mass) 
W80-05644 


NEST-SITE  SELECTION  OF  WILLETS  IN  A 
NEW  JERSEY  SALT  MARSH, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Biology. 
J.  Burger,  and  J.  Shisler. 

Wilson  Bulletin,  Vol  90,  No  4,  p  599-607,  Decem- 
ber, 1978.  3  Fig,  19  Ref. 

Descriptors:  'Distribution  patterns,  'Nests, 
'Wading  birds,  'Salt  marshes,  Wetlands,  Marsh 
plants,  Habitat,  New  Jersey,  Wildlife  habitat. 

The  nest  sites  chosen  by  Willets  did  not  differ  from 
random  points  with  respect  to  several  vegetation 
characteristics  including  species  of  vegetation,  per- 
centage live  cover,  percentage  dead  cover,  mean 
height  of  the  live  and  dead  grass,  and  distance  to 
ecotone.  Willets  selected  nest  sites  on  high  ground, 
often  spoil  piles.  The  Willets  nesting  in  the  study 
marshes  nested  closer  together  than  expected  by 
chance.  Upon  examining  these  dense  nesting  areas, 
however,  they  nested  farther  apart  than  expected 
by  chance.  Thus,  Willets  spaced  themselves  in 
clumps.  The  advantage  of  nesting  on  spoil  piles  are 
discussed  as  well  as  the  advantages  and  disadvan- 
tages of  the  nesting  pattern  with  respect  to  social 
factors.  (Steiner-Mass) 
W80-05645 


GROWTH  MEASUREMENTS  OF  FIVE 
SPHAGNUM  SPECIES  IN  SOUTH  NORWAY, 

Oslo  Univ.  (Norway).  Botanical  Lab. 

A.  Pedersen. 

Norwegian  Journal  of  Botany,  Vol  22,  p  277-284, 

1975.  2  Fig,  2  Tab,  12  Ref. 

Descriptors:  'Plant  growth,  'Mosses,  'Bogs,  Eco- 
logical distribution,  'Growth  rates,  Marsh  plants, 
Wetlands,  Norway. 

Growth  in  length  (cm)  and  production  of  dry 
matter  (g  dm(-2))  vere  determined  by  the  cylinder 
method  for  five  Sphagnum  species  from  seven  mire 
localities  near  Lauvtjern  in  Aust-Agder,  South 
Norway.  Sphagnum  cuspidatum,  S.  fallax,  and  S. 
pulchrum,  which  prefer  wet  habitats,  had  greater 
increase  of  growth  in  length  than  had  S.  magellani- 
cum  and  S.  papillosum,  which  are  confined  to  drier 
habitats.  Sphagnum  falla  fallax  was  the  most  pro- 
ductive species  with  an  annual  production  of  dry 
matter  of  5.0  g  dm  (-2).  Growth  measurements  of 
S.  pulchrum  have  not  been  carried  out  earlier.  In 
particular,  the  correlation  between  the  growth  of 
Sphagna  and  ecological  factors  (climate,  subsoil 
water  table)  was  studied.  It  is  suggested  that 
drying  damages  in  the  heads  of  Sphagnum  were 
caused  by  too  high  peat  temperature,  by  lack  of 
water,  or  both  in  combination,  resulting  in  limited 
growth  during  June-September.  (Steiner-Mass) 
W80-05646 


TOLERANCE  OF  TREE  ROOTS  TO  WATER- 
LOGGING, I.  SURVIVAL  OF  SITKA  SPRUCE 
AND  LODGEPOLE  PINE, 

Northern  Research  Station,  Edinburgh  (Scotland). 

Forestry  Commission. 

M.  P.  Coutts,  and  J.  J.  Philipson. 

New  Phytologist,  Vol  80,  p  63-69,  1978.  1  Fig,  3 
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Field  2— WATER  CYCLE 


Group  21 — Water  In  Plants 


Tab,  15  Ref. 

Descriptors:  'Plant  growth,  'Saturated  soils,  'Co- 
niferous trees,  Bogs,  Peat,  Soil  water,  Trees,  Lod- 
gepole  pine  trees,  Resistance. 

Rooted  cuttings  of  Sitka  spruce  and  Lodgepole 
pine  were  grown  in  Perspex  tubes  of  peat  and  the 
lower  portion  of  the  root  systems  was  flooded, 
while  either  active  or  dormant,  and  at  6  and  !  5C. 
Root  survival  was  assessed  after  draining  the  tubes. 
Root  elongation  in  both  species  stopped  within  a 
few  days  of  flooding,  during  which  the  oxygen 
flux  in  the  peat  had  declined  to  zero.  Actively 
growing  root  tips  were  more  susceptible  to  water- 
logging than  the  region  behind  the  tip  and  the 
latter  region  remained  alive  for  up  to  90  cm  below 
the  water-table  in  certain  treatment.  Growing 
roots  of  pine  were  more  tolerant  to  waterlogging 
than  spruce,  when  assessed  in  terms  of  the  survival 
of  both  the  tip  and  the  basal  region  of  the  root.  By 
contrast,  dormant  roots  of  both  species  were  so 
tolerant  to  waterlogging  that  the  tips  remained 
alive  and  rapid  regrowth  took  place  after  the  soil 
was  drained.  (Steiner-Mass) 
W80-05647 


COMPARISONS  OF  SALT-MARSH  FUCOID 
PRODUCTION  ESTIMATED  FROM  THREE 
DIFFERENT  INDICES, 

State  Univ.  of  New  York  at  Stony  Brook.  Div.  of 

Biological  Sciences. 

B.  H.  Brinkhuis. 

Journal  of  Phycology,  Vol  13,  p  328-335,  1977.  6 

Fig,  1  Tab,  20  Ref. 

Descriptors:  'Salt  marshes,  'Marine  algae,  'Com- 
puter models,  'Primary  productivity,  Wetlands, 
Standing  crop,  Marshes,  Model  studies,  Marsh 
plants,  Biomass,  Photosynthesis,  Aquatic  microor- 
ganisms. 

Production  of  Ascophyllum  nodosum  (L.)  LeJolis 
ecads  and  Fuscus  vesiculosus  L.,  was  calculated 
from  measurements  of  in  situ  growth,  seasonal 
variations  in  standing  crops  and  seasonal  variations 
in  photosynthetic  capacity.  A  computer  model  for 
predicting  daily,  monthly  and  yearly  net  produc- 
tion from  photosynthesis  data  was  constructed. 
This  model  used  daily  irradiation,  actual  biomass 
of  algae/sq  m  contributing  to  production  and  pho- 
tosynthesis vs.  light  intensity  relationships  as  data 
inputs.  Comparison  of  production  estimated  from 
in  situ  growth,  standing-crops  and  photosynthesis 
indicated  that  both  marsh  fucoids  turn  over  bio- 
mass twice  per  year.  Total  net  production  of  both 
fucoids,  estimated  from  photosynthesis  data,  was 
ca,  315  g  C/sq  m/yr.  On  the  other  hand,  produc- 
tion of  both  fucoids  calculated  from  standing-crop 
data  was  only  155  g  C/sq  m/yr.  (Steiner-Mass) 
W80-05648 


COMPARISONS  OF  FOUR  METHODS  FOR 
DETERMINATION  OF  DEGREE  OF  PEAT  HU- 
MIFICATION  (DECOMPOSITION)  WITH  EM- 
PHASIS ON  THE  VON  POST  METHOD, 

Great  Lakes  Forest  Research  Centre,  Sault  Sainte 

Marie  (Ontario). 

W.  Stanek,  and  T.  Silc. 

Canadian  Journal  of  Soil  Science,  Vol  57,  p  109- 

1 17,  1977.  6  Tab,  10  Ref,  1  Append. 

Descriptors:  'Analytical  techniques,  'Determina- 
tion, 'Peat,  Wetlands,  'Decomposing  organic 
matter,  Laboratory  tests,  Evaluation. 

The  degree  of  decomposition  (humification)  of  10 
peats,  ranging  from  undecomposed  to  completely 
decomposed,  was  determined  by  the  following 
methods:  (1)  von  Post's  method  using  10  classes  of 
humification,  (2)  pyrophosphate-soluble  organic 
matter  determination  using  an  index  derived  from 
Munsell  color  charts,  (3)  unrubbed  fiber  content  in 
percent  of  total,  (4)  rubbed  fiber  content  in  percent 
of  total.  All  four  methods  provided  reliable  and 
useful  information.  The  von  Post  method  requires 
no  instrumentation  and  is  therefore  most  suitable 
for  field  use.  It  is  the  least  time-consuming  and  the 
cheapest  of  the  four  methods.  The  pyrophosphate 
method  is  best  suited  to  use  in  a  laboratory.  It  does 
not  always  readily  differentiate  grades  of  well  hu- 


mified and  completely  humified  peats.  Both  meth- 
ods of  determining  fiber  content  require  more  ac- 
curately characterizes  the  amounts  of  undercom- 
posed  fiber  in  peat.  In  the  range  of  humic  peats  the 
two  latter  methods  tend  to  differentiate  fewer 
classes  than  does  the  von  Post  method.  For  the 
convenience  of  the  reader,  the  four  methods  are 
described  in  detail  in  the  Appendix.  (Steiner-Mass) 
W80-05649 


AUTOTROPHIC  AND  HETEROTROPHIC  NU- 
TRITIONAL BUDGET  OF  SALT  MARSH  EPI- 
PHYTIC ALGAE, 

City  Coll.,  New  York.  Dept.  of  Biology. 

M.  N.  Saks,  R.  J.  Stone,  and  J.  J.  Lee. 

Journal  of  Phycology,  Vol  12,  p  443-448,  1976.  5 

Tab,  36  Ref. 

Descriptors:  'Algae,  'Salt  marshes,  'Primary  pro- 
ductivity, Wetlands,  Carbon  cycle,  Marshes, 
Amino  acids,  Marsh  plants,  Epiphytology,  'Nutri- 
ent requirements,  Plant  growth,  Marine  algae, 
Aquatic  microorganisms. 

This  paper  addresses  the  nutrition  and  relative 
importance  of  primary  production  to  heterotrophy 
of  select  unicellular  green  algae  and  diatoms  from 
the  same  assemblage.  Algal  growth  responses  to 
nutrient  additions  varied  widely.  Such  responses 
included:  inhibition  and  enhancement  of  growth  by 
amino  acid  additions;  nonstimulation  or  inhibition 
by  most  sugars  at  10  mM  concentration;  glucose 
stimulation  of  6  and  inhibition  of  3  species;  fructose 
inhibition  of  6-  and  3-fold  stimulation  of  one  spe- 
cies; stimulation  of  most  species  by  a  vitamin  mix- 
ture, some  natural  products,  metabolite  mixtures, 
etc.  Photoassimilation  of  glucose  and  acetate  in  8 
or  12  species  occurred.  Nine  of  12  species  took  up 
only  a  fraction  of  the  total  carbon  fixed  as  organic 
substrate.  Enhancement  of  photosynthesis  by  glu- 
cose and  inhibition  by  acetate  was  common.  The 
data  suggest  that  attached  littoral  and  shoal  marine 
algal  assemblages  may  play  mixed  trophic  roles  at 
lower  levels  of  the  detrital  food  web.  (Steiner- 
Mass) 
W80-05650 


MICROBIOLOGICAL  AND  PHYSICAL  PROP- 
ERTIES OF  SALT  MARSH  AND  MICROECO- 
SYSTEM  SEDIMENTS, 

South  Carolina  Univ.,  Columbia. 

For   primary   bibliographic   entry   see   Field   2G. 

W80-05651 


EDGE  EFFECTS  ON  SALT  MARSH  ARTHRO- 
POD COMMUNITY  STRUCTURES, 

Georgia  Univ.,  Athens. 

D  P  Webb. 

Journal   of  the   Georgia   Entomological   Society, 

Vol  11,  No  1,  p  17-27,  January,  1976.  5  Fig,  2  Tab, 

25  Ref. 

Descriptors:  'Salt  marshes,  'Aquatic  habitats, 
•Biological  communities,  Wetlands,  Migration, 
Marshes,  Biomass,  Marsh  plants,  Grasses,  Trophic 
levels,  Insects,  Spiders. 

Arthropod  and  plant  community  parameters  were 
estimated  in  above  ground  vegetation  in  adjacent 
salt  marsh  sites  of  varying  plant  diversity.  Support 
for  the  existence  of  a  discrete  low  and  a  less 
discrete  high  marsh  plant-arthropod  community  is 
established.  The  herbivore  to  plant  biomass  ratio 
and  herbivorous  species  similarity  in  the  Spartina 
dominated  low  marsh  exceeded  that  of  the  Sporo- 
bolus  dominated  high  marsh.  Spartina  therefore 
appears  to  be  a  higher  quality  herbivore  food  than 
the  high  marsh  plants.  The  carnivore  to  'other 
arthropod'  biomass  ratio  and  carnivorous  species 
similarity  was  largest  in  the  high  marsh,  although 
other  trophic  levels  proved  not  to  be  discrete 
subcommunities.  Although  Spartina  seemed  to 
control  arthropod  biomass  distribution,  increased 
arthropod  diversity  occurred  in  the  succulent 
dominated,  Spartina-less  edge  of  the  high  marsh  as 
well  as  in  the  edge  of  the  low  marsh  community. 
Increased  density  of  arthropods  as  an  edge  effect 
did  not  occur;  only  the  diversity  component  is 
present.  (Steiner-Mass) 
W80-05652 


LARGE-SCALE  DEMONSTRATION  OF 
AQUATIC  PLANT  MAPPING  BY  REMOTE 
SENSING, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  7C. 

W80-05655 


BLADE  WIDTH  OF  LAMINARIA  LONGIPES 
(PHAEOPHYCEAE,  LAMINARIALES)  AS  AN 
INDICATOR  OF  WAVE  EXPOSURE, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

J.  F.  Palmisano,  and  Y.  S.  Sheng. 

Syesis,  Vol  10,  p  53-56,  1977.  1  Fig,  1  Tab,  19  Ref. 

Descriptors:  'Aquatic  plants,  'Intertidal  areas, 
•Waves(Water),  Alaska,  Algae,  Ocean  waves, 
Leaves. 

Data  analysis  of  Laminaria  longipes,  a  lower  inter- 
tidal and  upper  subtidal  level  coastal  plant,  from 
four  western  Aleutian  islands  reveals  that  plant 
blades  in  exposed  areas  are  significantly  narrower 
than  blades  from  sheltered  areas.  Blade  width  of  L 
longipes  is  suggested  as  an  indicator  of  relative 
exposure  to  wave  action.  (Steiner-Mass) 
W  80-05656 


DETECTION  AND  MONITORING  OF  WATER 
HYACINTH  (EICHHORMA  CRASSIPES)  IN- 
FESTATION IN  LACUNA  DE  BAY  THROUGH 
MULTISPECTRAL  DIGITAL  ANALYSIS  OF 
LANDSAT  IMAGERIES, 

Natural  Resource  Management  Center,  Quezon 
City  (Philippines) 

For  primary  bibliographic  entry  see  Field  7B. 
W80-05659 


BIOLOGY  OF  INTERTIDAL  SALDULA  PA- 
LUSTRIS  (DOUGLAS)  ON  THE  OREGON 
COAST  (HETEROPTERA:  SALDIDAE), 

Washington  State  Univ.,  Pullman.  Dept.  of  Ento- 
mology. 

M.  W.  Stock,  and  J.  D.  Lattin. 
Kansas  Entomological  Society,  Vol  49,  No  3,  p 
313-326,  July,  1976.  3  Fig,  1  Tab,  28  Ref. 

Descriptors:  'Aquatic  insects,  'Oregon,  'Salt 
marshes,  Wetlands,  Temporal  distribution, 
Marshes,  Distribution  patterns,  Tidal  effects,  Tidal 
marshes. 

Saldula  palustris  inhabits  estuarine  salt  marshes 
along  the  Oregon  coast.  There  are  three  genera- 
tions per  year.  Adults  migrate  from  the  intertidal 
zone  and  overwinter.  Reproductive  diapause 
during  the  winter  is  facultative.  Adult  insects 
return  to  the  intertidal  site  in  January  and  nymphs 
are  present  from  April  until  October.  The  insects 
are  aggressive  predators  and  cannibalism  is 
common.  They  tolerate  daily  tidal  submergence 
periods  of  up  to  9  hrs.  duration.  They  do  not 
retreat  before  the  incoming  tide  and  remain  quies- 
cent when  submerged.  S.  palustris  is  considered  a 
transitional  form  with  behavioral  but  as  yet  limited 
structural  adaptations  to  aquatic  life.  (Steiner- 
Mass) 
W80-05663 


PHOTOSYNTHETICALLY  ACTIVE  RADI- 
ATION IN  A  STAND  OF  PHRAGMITES  COM- 
MUNIS TRIN.  I.  DISTRIBUTION  OF  IRRADI- 
ANCE  AND  FOLIAGE  STRUCTURE, 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept   of 

Hydrobotany. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-05667 


WIND-BLOWN  DUST  AS  A  SOURCE  OF  NU- 
TRDINTS  FOR  AQUATIC  PLANTS, 

California  Univ.,  Santa  Barbara.  Dept  of  Biologi- 
cal Sciences. 
C.  L.  McLay. 

Environmental  Pollution,  Vol  5,  p  173-180,  1973.  3 
Fig,  3  Tab,  7  Ref. 
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WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


Descriptors:  *Pondweeds,  *Dust,  'Nutrients, 
Aquatic  plants,  Floating  plants,  Marsh  plants,  Air 
pollution,  Salts,  Environmental  effects. 

The  importance  of  natural  and  man-made  dust 
accumulated  on  plant  leaves,  to  the  plant  itself  and 
to  the  surrounding  vegetation,  has  received  little 
attention,  although  several  workers  have  shown 
that  this  may  be  a  form  of  pollution  causing 
damage  to  plant  growth.  This  paper  reports  the 
results  of  an  experiment  to  measure  the  response  of 
Lemna  perpusilla  to  dust  washed  from  the  stems  of 
Scirpus  californicus  which  grows  with  the  duck- 
weed. Duckweed  growth  was  stimulated  by  the 
washings  and  it  was  also  found  that  growth  could 
be  stimulated  by  dust  that  had  accumulated  on  a 
concrete  wall  near  the  lake.  It  is  evident  that  dust 
from  both  sources  can  produce  an  immediate 
growth  response  by  duckweed  and  so  must  contain 
soluble  nutrients.  There  is  some  evidence  that  salts 
leached  from  the  Scirpus  stems  may  have  been 
partially  responsible  for  the  increase  in  growth, 
and  the  utilization  of  nutrients  from  this  source  by 
aquatic  plants  represents  a  previously  unsuspected 
pathway  in  the  nutrient  cycle  of  a  lake.  (Steiner- 
Mass) 
W80-05668 


EFFECTS  OF  TUBIFICIDS  (BRANCHIURA 
SOWERBYI  AND  LFMNODRILUS  SOCIALIS) 
ON  THE  NATURE  OF  A  SUBMERGED  SOIL 
ECOSYSTEM, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
E.  Kikuchi,  C.  Furusaka,  and  Y.  Kurihara. 
Japanese  Journal  of  Ecology,  Vol  27,  p  163-170, 
1977.  15  Fig,  3  Tab,  6  Ref. 

Descriptors:  'Tubificids,  'Aquatic  soils,  'Wet- 
lands, Annelids,  Benthic  fauna,  Vegetative  effects, 
Hydrogen  ion  concentrations,  Oxygen,  Japan. 

Measurements  of  the  chemical  and  biological 
nature  of  submerged  paddy  soil  in  vitro  with  an 
without  tubificids  revealed  that  the  presence  of 
tubificids  inhibited  the  growth  of  weeds  and  in- 
creased the  frequency  of  appearance  of  Moina  sp., 
and  that  the  presence  of  weeds  led  to  an  increase  in 
the  Eh  of  soil,  a  decrease  in  the  pH  and  a  decrease 
in  the  activity  of  the  soil's  biological  and  nonbiolo- 
gical  uptake  of  02.  Examination  of  the  changes  of 
biotic  and  abiotic  factors  by  artificial  mixing  of  the 
soil  led  to  the  supposition  that  the  action  of  tubifi- 
cids is  similar  to  physical  mixing  of  the  soil. 
(Steiner-Mass) 
W80-05673 


COMPARATIVE  GAS  EXCHANGE  CHARAC- 
TERISTICS OF  THREE  MANGROVE  SPECIES 
DURING  THE  WINTER, 

California  State  Univ.,  San  Diego.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2L. 
W80-05677 


THE  TRANSLOCATION  OF  LEAD  AND 
COPPER  IN  TWO  SUBMERGED  AQUATIC 
ANGIOSPERM  SPECIES, 

Westfield  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05678 


23.  Erosion  and  Sedimentation 


FATES  OF  METAL  RADIOTRACERS  ADDED 
TO  A  WHOLE  LAKE:  SEDIMENT-WATER  IN- 
TERACTIONS, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05416 


PERMEABILITY     AND    PIPING    IN    FRAC- 
TURED ROCKS, 

California  Univ.,  Berkeley.   Dept.  of  Geological 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W80-05431 


LONGSHORE    SEDIMENT    TRANSPORT    BY 
TIDAL  CURRENTS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-05479 


WHOLE-LAKE  MODEL  FOR  THE  DISTRIBU- 
TION OF  SEDIMENT-DERIVED  CHEMICAL 
SPECIES, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05488 


THE  DIFFUSION  COEFFICIENTS  OF  SUL- 
FATE, AMMONIUM,  AND  PHOSPHATE  IONS 
IN  ANOXIC  MARINE  SEDIMENTS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

M.  D.  Krom,  and  R.  A.  Berner. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 

327-337,  March  1980.  4  Fig,  2  Tab,  34  Ref.  NSF 

OCE77-03473,  OCE79-06919. 

Descriptors:  'Diffusion,  'Sediments,  'Ions,  'Labo- 
ratory tests,  Sampling,  Cores,  Sulfates,  Ammonia, 
Phosphates,  Data  processing,  Theoretical  analysis, 
Diffusivity,  Sedimentology,  'Long  Island  Sound, 
Marine  sediments. 

The  diffusion  coefficients  of  sulfate,  ammonium, 
and  phosphate  ions  were  determined  directly  in  the 
laboratory  by  placing  two  samples  of  homog- 
enized, anoxic  mud  from  Long  Island  Sound  in 
contact  with  one  another  across  a  planar  interface. 
After  141  h  concentration  profiles  were  deter- 
mined, and  from  them  values  of  effective  diffusion 
coefficients  (which  incorporate  the  effects  of  ad- 
sorption) were  calculated.  Correction  of  these 
values  for  adsorption,  using  independently  deter- 
mined linear  adsorption  constants  for  the  same 
sediments,  gave  the  following  values  (X0.000001  sq 
cm/s,  20C,  errors  +  or  -  2  sigma):  D  sub  s  (S04), 
5.0  +  or  -  1.2;  D  sub  s  (NH4),  9.8  +  or  -  2.0;  D 
sub  s  (P04),  3.6  +  or  -  1.1.  These  values  agree 
well  with  values  calculated  for  the  same  sediments 
from  estimates  of  formation  factors  plus  data  for 
diffusion  coefficients  at  infinite  dilution.  (Sims- 
ISWS) 
W80-05490 


RECENT  SEDIMENTATION  AND  ITS  RELA- 
TIONSHIP WITH  PRIMARY  PRODUCTIVITY 
IN  FOUR  WESTERN  WASHINGTON  LAKES, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

P.  B.  Birch,  R.  S.  Barnes,  and  D.  E.  Spyndakis. 
Limnology  and  Oceanography,  Vol  25,  No  2,  p 
240-247,  March  1980.  5  Fig,  4  Tab,  26  Ref.  NSF 
DEB74-20744. 

Descriptors:  'Sedimentation,  'Lakes,  'Forest  wa- 
tersheds, 'Primary  productivity,  'Washington, 
On-site  investigations,  On-site  data  collections, 
Sediments,  Cores,  Sedimentation  rates,  Chemicals, 
Carbon,  Nitrogen,  Phosphorus,  Nutrients,  Lum- 
bering, Lead,  Lead  radioisotopes,  Radioactive 
dating,  Runoff,  Watersheds(Basins),  Land  use. 

Studies  of  sedimentation  processes  in  four  western 
Washington  lakes  reveal  up  to  sixfold  variations  in 
sedimentation  rates  over  the  past  130  years  of 
settlement  in  the  region.  These  variations  in  sedi- 
mentation can  be  linked  with  known  changes  in 
land  use  in  the  watersheds,  especially  logging, 
which  appears  to  have  accelerated  erosion.  Con- 
temporary deposition  of  phosphorus  into  profundal 
sediments  is  positively  correlated  with  phyto- 
plankton  productivity  in  the  four  lakes.  If  a  similar 
relationship  existed  in  the  past  when  sedimentation 
rates  of  phosphorus  were  different,  then  increases 
in  primary  productivity  from  twofold  to  fourfold 
could  have  occurred  in  three  of  the  lakes  since 
about  1840.  (Sims-ISWS) 
W80-05492 


SHALLOW  FAULTING,  BOTTOM  INSTABIL- 
ITY, AND  MOVEMENT  OF  SEDIMENT  IN 
LOWER  COOK  INLET  AND  WESTERN  GULF 
OF  ALASKA, 


Geological  Survey,  Menlo  Park,  CA. 
M.  A.  Hampton,  and  A.  H.  Bouma. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  32-52,  October  1979.  24 
Ref,  6  Append.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Hazards,  'Sedimentation, 

•Faults(Geologic),  'Pollutants,  Nutrients,  Drilling, 
Water  pollution  sources,  Oil  spills,  Baseline  studies, 
Alaska,  Offshore  platforms,  'Outer  Continental 
Shelf,  Gulf  of  Alaska,  Cook  Inlet,  Petroleum  de- 
velopment. 

The  general  nature  of  the  study  is  the  assessment  of 
the  environmental  geologic  hazards,  sediment 
types  and  sediment  distribution  in  lower  Cook 
Inlet  and  on  the  Kodiak  shelf,  western  Gulf  of 
Alaska.  Active  faulting  and  sediment  instability  are 
potential  dangers  to  offshore  structures.  The  rela- 
tion between  morphology  and  sediment  character- 
istics identify  the  presence  of  areas  where  erosion 
is  more  active  than  deposition  and  areas  that  are 
sediment  traps  and  consequently  act  as  sinks  for 
pollutants  as  well  as  nutrients.  Transport  of  sand 
over  bedforms  likely  will  increase  once  the  sedi- 
ments are  stirred  up  by  anchoring  and  trenching 
activities  thereby  removing  fine  clay  and  organic 
matter  that  presently  decreases  the  natural  credibi- 
lity. Field  studies  conducted  during  the  summers 
of  1976,  1977  and  1978  show  that  no  significant 
recent  faulting  can  be  detected  within  the  lease 
area  in  lower  Cook  Inlet  in  spite  of  the  high 
seismic  activity  of  the  area.  On  the  Kodiak  shelf 
the  geo-environmental  concerns  are  associated 
with  the  seismotectonic  regime  and  the  physical 
properties  and  dispersal  of  sediment.  Included  are 
the  distribution  of  earthquake  epicenters,  tectonic 
segmentation,  occurrence  of  shallow  folds  and 
faults,  texture  and  composition  of  sediment,  gas- 
charging  of  sediment,  bedforms,  slope  stability,  and 
sediment  dispersal  patterns.  (Sinha-OEIS) 
W80-05594 


FAULTING,  SEDIMENT  INSTABILITY,  ERO- 
SION, AND  DEPOSITION  HAZARDS  OF  THE 
NORTON  BASIN  SEA  FLOOR, 

Geological  Survey,  Menlo  Park,  CA. 
H.  Nelson,  D.  R.  Thor,  and  M.  C.  Larsen. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  53-94,  October  1979.  16 
Fig,  45  Ref.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Hazards,  'Seismic  studies, 
'Faults(Geologic),  Baseline  studies,  Construction, 
Water  pollution  sources,  Tectonics,  Environmental 
effects,  Alaska,  Resources  development,  'Erosion, 
'Sedimentation,  'Outer  Continental  Shelf,  Norton 
Basin,  Environmental  assessment,  Petroleum  de- 
velopment. 

This  research  addresses  geological  hazards  that 
may  result  from  surface  and  near-surface  faulting, 
sediment  instability,  and  erosion  and  depostion 
processes  in  the  Norton  Basin  region.  Geological 
baseline  parameters  and  process  information  also 
are  generated  that  provide  valuable  ancillary  infor- 
mation for  other  interdisciplinary  studies.  In  this 
extremely  shallow  epicontinental  shelf  area  the 
stability  and  maintenance  of  drilling  rigs,  produc- 
tion platforms,  pipelines,  and  shoreline  based  facili- 
ties in  the  Norton  Basin  area  are  all  threatened  by 
potential  hazards  of  active  faulting,  thermogenic 
gas  charged  sediments,  thixotropic  sediment,  ice 
gouging,  and  sediment  scour  caused  by  current  and 
wave  erosion.  Potential  problems  of  biogenic  gas 
venting  and  sediment  collapse  during  storm  wave 
interaction  with  the  bottom  must  be  understood 
prior  to  construction  and  installation  of  sea-floor 
structures  for  petroleum  development.  The  1978 
cruise  concentrated  on  topical  studies  which 
evolved  from  the  reconnaissance  work  of  earlier 
cruises.  High-resolution  geophysics,  side-scan 
sonar,  and  new  sediment  vibracoring  techniques 
were  employed.  (Sinha-OEIS) 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


W80-05595 


GEOLOGIC  IMPLICATIONS  AND  POTEN- 
TIAL HAZARDS  OF  SCOUR  DEPRESSIONS 
ON  BERING  SHELF,  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 
M.  C.  Larson,  H.  Nelson,  and  D.  R.  Thor. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  132-154,  October  1979. 
5  Fig,  42  Ref.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Hazards,  *Scour,  'Baseline  studies, 
Construction,  Resources  development,  Water  pol- 
lution sources,  Alaska,  Environmental  effects, 
•Sediments,  'Outer  Continental  Shelf,  'Bottom 
currents,  Environmental  assessment,  Petroleum  de- 
velopment, Norton  Sound. 

Broad  (50-150  m)  shallow  (less  than  1  m  deep) 
depressions  have  been  observed  on  sonographs 
from  western  Norton  Sound.  These  features  have 
much  greater  diameter,  more  irregular  shape  and 
flatter  bottoms  than  the  small,  more  conical  craters 
observed  in  eastern  Norton  Sound,  and  may  result 
from  active  sediment  scour  by  strong  near-bottom 
currents.  Current  scour  of  large  depressions  and 
association  with  intense  ice  gouging  may  be  a 
hazard  to  the  development  of  petroleum  facilities 
in  the  Norton  Sound  area.  Such  potential  geologic 
hazards  are  of  concern  because  Norton  Sound  is 
favored  for  future  resource  development.  Substrate 
reconnaissance  employing  high-resolution  profil- 
ing, side-scan  sonar  reflection,  bottom  photogra- 
phy, underwater  television,  sediment-grain-size 
analysis,  and  examination  of  current  dynamics  has 
been  undertaken  to  determine  if  large  depressions 
represent  ares  of  intense  scour  by  currents.  This 
paper  describes  depressions  and  their  correlation 
with  occurrence  of  strong  currents,  ice  gouge  fur- 
rows, major  topographic  shoals,  and  very  fine  sand 
to  coarse  silt  substrate.  (Sinha-OEIS) 
W80-05598 


THE  ENVIRONMENTAL  GEOLOGY  AND 
GEOMORPHOLOGY  OF  THE  BARRIER 
ISLAND  -  LAGOON  SYSTEM  ALONG  THE 
BEAUFORT  SEA  COASTAL  PLAIN, 

Alaska  Univ.,  Fairbanks. 

For  primary  bibliographic  entry  see  Field  5C. 

W80-05600 


DEPOSITIONAL  CONTROL  OF  AQUIFER 
CHARACTERISTICS  IN  ALLUVIAL  FANS, 
FRESNO  COUNTY,  CALIFORNIA:  SUMMARY, 

Science   and   Education   Administration,    Fresno, 

CA.  Water  Management  Research. 

D.  Cehrs. 

Geological  Society  of  America  Bulletin,  Part  I, 

Vol  90,  No  8,  p  709-711,  August,  1979.  2  Fig,  6 

Ref. 

Descriptors:  'Alluvial  fans, 

'Deposition(Sediments),  'Aquifer  characteristics, 
Flood  plains,  Gradation,  Particle  size,  Silts,  Clays, 
Sands,  Transmissivity,  Storage  coefficient,  Specific 
capacity. 

A  depositional  model  is  proposed  to  explain  ob- 
served aquifer  characteristics  in  an  alluvial  fan- 
flood  plain  system  of  vertical  and  lateral  accretion 
deposits  in  eastern  Fresno  County.  Downfan  sedi- 
mentary segregation  generally  shows  gradational 
grain-size  decreases,  improved  sediment  sorting, 
and  decreased  bedding  thickness.  Flood  derived 
silt  and  clay  have  degraded  some  of  the  aquifer 
sand  and  gravel  of  the  proximal  fan.  As  a  result, 
this  area  has  the  lowest  transmissivities,  storage 
coefficients,  and  well  yields.  The  middle  part  of 
the  fan  is  aggraded  by  channel  migration  from 
depositional  ridges  to  interfluve  lows,  thereby  in- 
creasing the  area  of  distribution  of  sand-sized  chan- 
nel material.  This  produces  highly  stratified,  thin, 
well-sorted  beds  of  silt  and  fine  sand  with  the 
greatest  lateral  and  vertical  continuity,  and  the 
highest  aquifer  characteristics.  The  distal  parts  of 
the  fan  have  lower  aquifer  characteristics  than  the 


middle  fan  due  to  the  fine-grained  components  (silt 
and  clay)  increasing  downward.  (Purdin-NWWA) 
W80-05610 


ANNUAL  R  VALUES  EM  NORTH  MISSISSIPPI, 

Science  and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W80-05636 


SEDIMENTATION  RATES  ON  TIDAL  SALT 
MARSHES  IN  CONNECTICUT, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Geological 

Sciences. 

E.  Z.  Harrison,  and  A.  L.  Bloom. 

Journal  of  Sedimentary  Petrology,  Vol  47,  No  4,  p 

1484-1490,  December,  1977.  9  Fig. 

Descriptors:  'Sedimentation  rates,  'Tidal  marshes, 
•Connecticut,  Wetlands,  Marshes,  Salt  marshes, 
Sedimentation,   Tidal  effects,   Vegetation  effects. 

Rates  of  sediment  accretion  from  1963-1973  on  five 
high  marsh  sites  on  the  Connecticut  coast  of  Long 
Island  Sound  ranged  from  2.0  mm/yr  to  6.6  mm? 
yr.  The  rates  are  correlated  with  tidal  range;  the 
highest  sedimentation  rates  are  on  marshes  with 
the  greatest  tidal  range.  The  greater  the  tidal 
range,  the  larger  are  the  deviations  of  high-tide 
level.  Thus,  greater  net  flooding  occurs  on  high 
marshes  with  greater  tide  ranges  and  may  cause 
the  observed  high  accretion  rates.  Over  ten  years 
no  measurable  compaction  has  taken  place  within 
the  near-surface  sediment.  Years  with  fewer  than 
average  storms  show  less  sediment  accretion.  A 
sedimentation  rate  of  17.1  mm/yr  from  1963-1973 
was  measured  where  Spartina  patens  salt  marsh  is 
giving  way  to  Phragmites  communis.  (Steiner- 
Mass) 
W80-05680 


2K.  Chemical  Processes 


SPRING  CHARACTERISTICS  OF  THE  WEST- 
ERN ROSWELL  ARTESIAN  BASIN, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-054O6 


DYNAMICS         OF         CADMIUM-STRESSED 
PLANKTON  COMMUNITIES, 

Argonne  National  Lab.,  IL.  Radiological  and  En- 
vironmental Research  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-05414 


EXPERIMENTAL  STUDY  OF  TRACE  METAL 
CHEMISTRY  EN  SOFT-WATER  LAKES  AT 
DIFFERENT  PH  LEVELS, 

Department  of  the  Environment  and  Oceans,  Win- 
nipeg (Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-05415 


FATES  OF  METAL  RADIOTRACERS  ADDED 
TO  A  WHOLE  LAKE:  SEDEMENT-WATER  IN- 
TERACTIONS, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05416 


EFFECTS  OF  ACIDIFICATION  ON  MOBILI- 
ZATION OF  HEAVY  METALS  AND  RADION- 
UCLIDES FROM  THE  SEDEMENTS  OF  A 
FRESHWATER  LAKE, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-05417 


EFFECTS    OF   ARTIFICIAL   ACIDIFICATION 
ON  THE  GROWTH  OF  PERIPHYTON, 


Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-O5418 


EXPERIMENTAL  ACIDIFICATION  OF  LAKE 
223,  EXPERIMENTAL  LAKES  AREA:  BACK- 
GROUND DATA  AND  THE  FIRST  THREE 
YEARS  OF  ACIDIFICATION, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-05419 


WATER  QUALITY  OF  THE  FRENCH  BROAD 
RIVER,  NORTH  CAROLINA-AN  ANALYSIS 
OF  DATA  COLLECTED  AT  MARSHALL,  1958- 

77, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W 80-05445 


GEOLOGIC    MIGRATION    POTENTIALS    OF 
TECHNETIUM-99  AND  NEPTUNIUM-237, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5E. 

W80-05446 


GEOCHEMICAL  SURVEY  OF  WATERS  OF 
MISSOURI, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
G.  L.  Feder 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $3  50.  Geological  Survey 
Professional  Paper  954-E,  1979.  78  p,  43  Fig,  8 
Tab,  30  Ref,  Append. 

Descriptors:  'Geochemistry,  'Surface  waters, 
•Groundwater,  *Missouri,  'Water  quality,  Water 
chemistry,  Epidemiology,  Public  health,  Analyt- 
ical techniques,  Chemical  analysis.  Sampling,  Geo- 
hydrologic  units,  Correlation  analysis,  Variability, 
Trace  elements,  Environment,  Water  pollution 

A  reconnaissance  geochemical  survey  of  surface 
and  ground  waters  of  the  State  of  Missouri  was 
made  to  provide  epidemiologists  with  information 
on  the  state-wide  distribution  and  variability  of 
chemical  constituents.  Results  from  the  state-wide 
sampling  program,  based  on  a  hierarchical  analysis 
of  variance  design  and  randomly  chosen  sampling 
sites,  show  that  the  concentrations  of  many  chemi- 
cal constituents  in  waters  of  Missouri  vary  both 
among  and  within  the  major  geohydrologic  units 
by  statistically  significant  amounts.  The  chemical 
constituents  in  surface  waters  show  fewer  statisti- 
cally significant  differences  between  geohydrolo- 
gic units  than  the  ground  waters,  and  in  some 
geohydrologic  units  the  surface  water  is  chemical- 
ly quite  different  from  the  ground  water,  especially 
in  its  trace  element  content.  Where  geohydrologic 
units  overlie  one  another,  there  may  be  large  dif- 
ferences in  the  quality  of  water  obtained  from 
closely  spaced  wells  pumping  water  from  different 
geohydrologic  units.  Analysis  of  the  ground-water 
data  by  Q-mode  factor  analysis  indicates  that  gen- 
eral chemical  character  of  the  waters  can  be  mod- 
erately well  described  in  terms  of  four  theoretical 
water-types.  These  include  (1)  a  Ca-Mg-HC03 
water  with  relatively  high  Cu,  (2)  a  Na-HC03-Cl 
water  with  high  K,  Li,  Al,  B,  Rb.  Sr,  F,  and  Br,  (3) 
a  Ca-HC03-S04  water  with  high  Fe  and  Mn,  and 
(4)  a  water  low  in  total  dissolved  solids  and  with 
low  concentrations  of  trace  elements.  (Kosco- 
USGS) 
W80-05454 


MAP  SHOWING  POTENTIAL  GEOTHERMAL- 
RESOURCE  AREAS,  AS  INDICATED  BY  THE 
CHEMICAL  CHARACTER  OF  GROUND- 
WATER IN  VERDE  VALLEY,  YAVAPAI 
COUNTY,  ARIZONA, 

Geological  Survey,  Tucson.  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entrv  see  Field  1  A. 
W80-05456 
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WATER  CYCLE— Field  2 


ATMOSPHERIC  LONG  RANGE  TRANSPORT 
OF  LEAD  TO  DENMARK, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Plant  Ecol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2B. 
W80-05482 


A  STUDY  OF  THE  CHEMICAL  COMPONENTS 
OF  AEROSOLS  AND  SNOW  IN  THE  KASH- 
MIR REGION, 

Institute  of  Tropical  Meteorology,  Poona  (India). 
For  primary  bibliographic  entry  see  Field  2B. 
W80-05483 


USING  MODELS  TO  SIMULATE  THE  MOVE- 
MENT OF  CONTAMINANTS  THROUGH 
GROUND  WATER  FLOW  SYSTEMS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-05547 


BIOLOGICAL  DINITROGEN  FIXATION 
(ACETYLENE  REDUCTION)  ASSOCIATED 
WITH  FLORIDA  MANGROVES, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy- 

D.  A.  Zuberer,  and  W.  S.  Silver. 
Applied  and  Environmental  Microbiology,  Vol  35, 
No  3,  p  567-575,  March,  1978.  5  Fig,  4  Tab,  20  Ref. 

Descriptors:  *Denitrification,  'Aquatic  bacteria, 
♦Mangrove  swamps,  Rhizosphere,  Wetlands,  Root 
systems,  Swamps,  Sediments,  Florida. 

Low  rates  of  acetylene  reduction  (0.01  to  1.84 
nmol  of  C2H2/g  (wet  weight)/h)  were  associated 
with  plant-free  sediments,  while  plant-associated 
sediments  gave  rise  to  slightly  higher  rates.  Activi- 
ty in  sediments  increased  greatly  upon  the  addition 
of  various  carbon  sources,  indicating  an  energy 
limitation  for  nitrogenase  activity.  In  situ  demon- 
strations of  denitrogen  fixation  in  sediments  also 
indicated  low  rates  and  exhibited  a  similar  response 
to  glucose  amendment.  Litter  from  the  green  ma- 
croalga,  Ulva  spp.,  mangrove  leaves,  and  sea  grass 
also  gave  rise  to  significant  rates  of  acetylene  re- 
duction. Higher  rates  of  nitrogenase  activity  (15  to 
53  nmol  of  C2H2/g  (wet  weight)(h)  were  associat- 
ed with  washed  excised  roots  of  three  Florida 
mangrove  species  as  well  as  isolated  root  systems 
of  intact  plants  (11  to  58  micrograms  of  N/g  (dry 
weight)/h).  Following  a  short  lag  period,  root- 
associated  activity  was  linear  and  did  not  exhibit  a 
marked  response  to  glucose  amendment.  It  appears 
that  denitrogen-fixing  bacteria  in  the  mangrove 
rhizoplane  are  able  to  use  root  exudates  and/or 
sloughed  cell  debris  as  energy  sources  for  denitro- 
gen fixation.  (Steiner-Mass) 
W80-05627 


GEOCHEMICAL  AND  MICROBIAL  ASPECTS 
OF  VOLO  BOG,  LAKE  COUNTY,  ILLINOIS, 

Illinois  Univ.  at  Urbana-Champaign. 

For  primary  bibliographic  entry  see  Field  2H. 
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AUTHIGENIC  MINERALS  OF  SULFUR  IN 
MODERN  PEAT  BOGS  OF  THE  URALS, 

Institute  of  Geology  and  Geochemistry,  Sverd- 
lovsk (USSR). 
E.  I.  Tarakanova. 

Lithology  and  Mineral  Resources,  Vol  8,  No  4,  p 
462-465,  May,  1974.  2  Fig,  13  Ref. 

Descriptors:  "Bogs,  'Sulphur,  Wetlands,  *Peat, 
♦Russia,  Mineralogy,  Gypsum,  Pyrite. 

The  study  of  Ural  peats  has  established  that  there 
are  two  forms  of  sulfur  manifestations:  sulfate 
(gypsum)  and  sulfide  (pyrite).  Gypsum  is  located 
only  in  peat  bogs  of  the  Orenburg  cis-Ural  area, 
which  are  formed  under  conditions  of  insufficient 
moisture  and  increased  temperature.  The  degree  of 
gypsification  depends  on  the  ground  water  level 
and  dampness  of  the  peat  bog.  The  formation  of 
gypsum  took  place  as  a  result  of  evaporation  of 
sulfate-bearing  ground  waters.  Pyrite  is  found  in 


separate  peat  bogs  on  the  eastern  slope  of  the 
central  Urals,  which  adjoin  the  Transural  area  and 
the  Orenburg  cis-Urals.  Inclusions  of  pyrite  are 
found  in  a  limited  area  in  the  lower  part  of  the 
deposit.  It  is  formed  due  to  the  occurrence  of 
sulfates  which  are  dissolved  in  ground  waters. 
Both  minerals  originate  during  the  early  diagenetic 
stage.  (Steiner-Mass) 
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METAL  CONTENT  OF  SPHAGNUM  MOSSES 
FROM  TWO  NORTHERN  CANADIAN  BOG 
ECOSYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  21. 
W80-05640 


RELATION  OF  CHEMICAL  DISCHARGE  OF 
RIVERS  TO  THE  SWAMPY  CHARACTER  OF 
DRAINAGE  AREAS, 

Akademiya  Navuk  BSSR,  Minsk.  Inst.  Geokhimu  l 

Geofiziki. 

For  primary  bibliographic  entry  see  Field  2H. 
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MIGRATORY  PROPERTIES  OF  SOME  NU- 
CLEAR WASTE  ELEMENTS  IN  GEOLOGIC 
MEDIA, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 
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ARYLSULFATASE  ACTIVITY  IN  SALT 
MARSH  SOILS, 

Georgia  Univ.,  Athens.   Dept.   of  Microbiology. 
R.  L.  Oshrain,  and  W.  J.  Wiebe. 
Applied  and  Environmental  Microbiology,  Vol  38, 
No  2,  p  337-340,  August,   1979.  2  Fig,  20  Ref. 

Descriptors:  ♦Salt  marshes,  ♦Enzymes,  ♦Soil  chem- 
istry, Wetlands,  Biochemistry,  Marshes,  Muck 
soils,  Sulfate. 

The  presence  of  arylsulfatase(s)  was  confirmed  in 
salt  marsh  soils.  The  temperatures  of  maximum 
activity  and  inactivation,  the  pH  range  over  which 
the  enzyme  was  active,  and  the  Km  values  were 
similar  to  those  of  soil  enzymes.  Unlike  soil  arylsul- 
fatases,  however,  the  salt  marsh  enzymes  do  not 
appear  to  be  repressed  by  sulfate.  It  is  postulated 
that  these  enzymes  may  be  necessary  for  the  initi- 
ation of  arylsulfate  ester  metabolism.  (Steiner- 
Mass) 
W80-05674 

2L.  Estuaries 


NUMERICAL  MODELING  OF  TIDAL  CIRCU- 
LATION IN  HARBORS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
R.  A.  Falconer. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers, 
Vol  106,  No  WW1,  Proceedings  Paper  15187,  p 
31-48,  February  1980.  7  Fig,  15  Ref,  2  Append. 

Descriptors:  ♦Coastal  engineering,  ♦Tides,  ♦Estu- 
aries, ♦Harbors,  Currents(Water),  Computer 
models,  Circulation,  Numerical  analysis,  Math- 
ematical models,  Waves(Water),  Hydraulics,  Flow, 
Forecasting,  ♦Tidal  currents. 

In  this  study  a  numerical  model  was  developed 
that  can  be  used  to  predict  the  two-dimensional 
tide-induced  velocity  fields  in  harbors  and  estu- 
aries. The  model  is  particularly  suited  to  basins 
having  a  narrow  entrance  where,  on  the  incoming 
tide,  the  divergence  of  the  velocity  field  associated 
with  the  jet  inlet  gives  rise  to  the  generation  of 
vorticity.  The  time-dependent  nonlinear  equations 
of  motion  are  formulated  to  include  the  effects  of 
bottom  roughness,  wind  action,  the  earth's  rota- 
tion, and  a  simplified  version  of  the  turbulent  trans- 
fer of  momentum.  These  equations  are  expressed  in 
an  alternating-direction   implicit   finite  difference 
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form  and  are  solved  by  Gaussian  elimination.  The 
numerical  model  has  been  checked  by  making 
comparisons  between  the  computed  velocity  fields 
and  experimentally  measured  velocities  and  path 
lines  for  two  hydraulic  model  studies  involving 
various  rectangular  harbors  and  a  circular  reser- 
voir. (Lee-ISWS) 
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A  TWO-DIMENSIONAL  HYDRODYNAMIC 
MODEL  OF  A  TIDAL  ESTUARY, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  A.  Walters,  and  R.  T.  Cheng. 
In:  Finite  Elements  in  Water  Resources;  Proceed- 
ings of  the  Second  International  Conference  on 
Finite  Elements  in  Water  Resources,  held  at  Impe- 
rial College,  London,  in  July,  1978,  p  2.3-2.21. 
(1978)  7  Fig,  28  Ref.  Pentech  Press,  Plymouth, 
London. 

Descriptors:  ♦Hydrodynamics,  ♦Computer  models, 
♦Tides,  ♦Estuaries,  ♦Finite  element  analysis,  Nu- 
merical analysis,  Mathematical  models,  Equations, 
Currents(Water),  Velocity,  Evaluation,  ♦San  Fran- 
cisco Bay(Calif),  ♦Two-dimensional  models, 
♦Newton-Raphson  method. 

This  paper  describes  a  finite  element  model  which 
is  used  in  the  computation  of  tidal  currents  in  an 
estuary.  This  numerical  model  is  patterned  after  an 
existing  algorithm  and  has  been  carefully  tested  in 
rectangular  and  curve-sided  channels  with  con- 
stant and  variable  depth.  One  of  the  common  un- 
certainties in  this  class  of  two-dimensional  hydro- 
dynamic  models  is  the  treatment  of  the  lateral 
boundary  conditions.  Special  attention  is  paid  spe- 
cifically to  addressing  this  problem.  To  maintain 
continuity  within  the  domain  of  interest,  'smooth' 
curved-sided  elements  must  be  used  at  all  shoreline 
boundaries.  The  present  model  uses  triangular,  iso- 
parametric elements  with  quadratic  basis  functions 
for  the  two  velocity  components  and  a  linear  basis 
function  for  water  surface  elevation.  An  implicit 
time  integration  is  used  and  the  model  is  uncondi- 
tionally stable.  The  resultant  governing  equations 
are  nonlinear  owing  to  the  advective  and  the 
bottom  friction  terms,  and  they  are  solved  at  each 
time  step  iteratively  by  the  Newton-Raphson 
method.  Further  model  test  runs  have  been  made 
for  the  southern  part  of  San  Francisco  Bay,  Cali- 
fornia, USA  (South  Bay)  where  a  two-dimensional 
model  is  justifiable.  Due  to  the  complex  bathy- 
metry, the  hydrodynamic  characteristics  of  the 
South  Bay  are  dictated  by  the  generally  shallow 
basin  which  contains  deep,  relict  river  channels. 
Great  care  must  be  exercised  to  ensure  that  the 
conservation  equations  remain  locally  as  well  as 
globally  accurate.  Simulations  have  been  made 
over  several  representative  tidal  cycles  using  this 
finite  element  model  and  the  results  compared  with 
existing  data.  (Kosco-USGS) 
W80-05449 


A  SEMI-IMPLICIT  TWO-DIMENSIONAL 
MODEL  OF  ESTUARINE  CIRCULATION, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Chesapeake 

Bay  Inst. 

D-P.  Wang,  and  D.  W.  Kravitz. 

Journal  of  Physical  Oceanography,  Vol  10,  No  3,  p 

441-454,  March  1980.  14  Fig,  21  Ref. 

Descriptors:  'Estuaries,  ♦Circulation,  ♦Model 
studies,  'Potomac  River,  Salinity,  Water  quality, 
Tidal  effects,  Mathematical  models,  Water  circula- 
tion, Mixing,  Analytical  techniques,  Analysis,  Ve- 
locity, Tides,  Water  level  fluctuations,  Water 
levels,  Spatial  distribution,  Profiles,  Density,  Tidal 
circulation,  Wind  driven  circulation,  Two-dimen- 
sional models. 

A  semi-implicit,  two-dimensional  (in  a  vertical 
plane)  model  was  developed  for  circulation  in  the 
partially  mixed  estuary.  Comparisons  between  the 
semi-implicit  and  explicit  method  were  made  in  the 
simulation  of  tidal,  wind-driven,  and  density-driven 
circulations.  In  general,  the  two  model  results  are 
in  good  agreement  in  velocity  and  density  compu- 
tation; the  semi-implicit  method,  however,  fails  to 
simulate  the  surface  seiche  oscillation.  On  the 
other  hand,  the  semi-implicit  method  is  more  effi- 
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cient;  depending  on  the  horizontal  space  resolu- 
tion, the  semi-implicit  method  can  result  in  orders 
of  magnitude  saving  in  computer  time.  Application 
of  the  semi-implicit  model  to  the  Potomac  River 
indicates  large  longitudinal  and  vertical  changes  in 
tidal,  density-driven,  and  wind-driven  circulations, 
which  suggests  that  two-dimensional  (in  a  vertical 
plane)  modeling  is  essential  in  the  transport  and 
mixing  study.  (Humphreys-ISWS) 
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ESTIMATES  OF  ENTRAINMENT  IN  THE 
FRASER  RIVER  PLUME,  BRITISH  COLUM- 
BIA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

R.  E.  Cordes,  S.  Pond,  B.  R.  de  Lange  Boom,  P. 

H.  LeBlond,  and  P.  H.  Crean. 

Atmosphere-Ocean,  Vol  18,  No  1,  p  15-26,  1980.  7 

Fig,  2  Tab,  9  Ref. 

Descriptors:  •Entrainment,  *Saline  water, 
•Canada,  *Oceanography,  Model  studies,  On-site 
investigations,  Mathematical  models,  Salinity,  Data 
collections,  Tides,  Currents(Water),  Salt  balance, 
Analysis,  Analytical  techniques,  •British  Colum- 
bia,  *Fraser  River,   'Strait  of  Georgia,   Plumes. 

During  the  past  few  years  a  number  of  studies 
concerned  with  the  Fraser  River  plume  have  been 
made.  From  two  of  these  it  is  possible  to  make 
independent  estimates  of  the  rate  of  entrainment  of 
salt  water  from  below  into  the  plume.  In  the  first 
study  the  entrainment  rate  was  estimated  by  a  salt 
balance  method.  In  the  second  the  entrainment  rate 
was  estimated  from  the  observed  divergence  of  the 
transport  in  the  top  1.7  m  of  the  plume.  A  value  of 
k  =  0.0002  was  obtained  for  the  entrainment  coef- 
ficient relating  the  vertical  to  the  horizontal  veloc- 
ity from  salt  conservation  arguments  at  a  series  of 
profiles  along  the  plume  and  from  calculations  of 
surface  divergence,  as  measured  by  drifting  dro- 
gues. It  was  also  found  that  entrainment  contrib- 
utes significantly  to  the  deceleration  of  the  river 
plume  after  it  issues  into  the  Strait  of  Georgia. 
(Humphreys-ISWS) 
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LONGSHORE  SEDIMENT  TRANSPORT  BY 
TIDAL  CURRENTS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
R.  J.  Seymour. 

Journal  of  Geophysical  Research,  Vol  85,  No  C4, 
p  1899-1904,  April  20,  1980.  4  Fig,  3  Tab,  10  Ref. 

Descriptors:  *Sediment  transport,  •Littoral  drift, 
•Tidal  effects,  *Model  studies,  Beaches,  Coasts, 
Ocean  current,  Waves(Water),  Surf,  Mathematical 
models,  Theoretical  analysis,  Analytical  tech- 
niques, Water  level  fluctuations,  Tides, 
•Oceanside(CA),  Longshore  currents. 

A  mechanism  for  longshore  sediment  transport 
outside  the  surf  zone  was  proposed  on  the  basis  of 
the  variation  in  bottom  stress  under  stationary 
waves  produced  by  tidal  depth  changes.  The  vari- 
ation in  stress  is  in  phase  with  the  longshore  com- 
ponent of  tidal  velocity  and  was  shown  to  produce 
a  net  transport  counter  to  the  direction  of  the 
advance  of  the  tide  along  the  coast.  An  analytical 
model  for  predicting  tidal  transport  was  developed 
and  was  applied  to  measurements  of  tidal  currents 
and  waves  near  Oceanside,  California,  over  a  3- 
week  period.  The  tidal  transport  rate  decreases 
rapidly  with  depth,  and  the  total  net  transport  was 
shown  to  be  a  very  small  fraction  of  that  anticipat- 
ed from  wave-driven  currents  at  that  location. 
Sediment  deposited  offshore  of  the  normal  range 
of  the  breaker  zone  during  major  storms  will  be 
transported  alongshore  by  the  proposed  mecha- 
nism during  periods  of  lower  waves.  The  cumula- 
tive effect  of  this  transport  mechanism  over  broad, 
shallow  shelf  areas  extending  hundreds  of  kilome- 
ters could  result  in  the  movement  of  very  signifi- 
cant quantities  of  sediment  over  geological  time 
spans.  (Humphreys-ISWS) 
W80-05479 


CHEMICAL   AVAILABILITY   OF   MERCURY, 
LEAD,   AND   ZINC   IN   MOBILE   BAY   SEDI- 


MENT SUSPENSIONS  AS  AFFECTED  BY  PH 
AND  OXIDATION-REDUCTION  CONDI 
TIONS, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  5A. 
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THE  DIFFUSION  COEFFICIENTS  OF  SUL- 
FATE, AMMONIUM,  AND  PHOSPHATE  IONS 
IN  ANOXIC  MARINE  SEDIMENTS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  2J. 
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ESTUARIES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 
Sciences. 

K.  Bertine,  J.  K.  Cochran,  L.  E.  Cronin,  W.  P. 
Davis,  and  C.  S.  Martens. 

In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washington,  July  29-August  4, 
1979,  p  59-97,  December  1979.  2  Fig,  1  Tab,  83 
Ref,  Working  Paper  No  1:  Federal  Plan  for  Ocean 
Pollution  Research  Development  and  Monitoring, 
FY  1981-1985.  NOAA,  Environmental  Research 
Laboratories,  Boulder,  Colorado. 

Descriptors:  'Estuaries,  'Water  pollution  effects, 
Environmental  effects,  Baseline  studies,  Waste  dis- 
posal, Ecosystems,  Water  pollution  sources, 
•Outer  Continental  Shelf,  *Ocean  dumping,  As- 
similative capacity. 

Assimilative  capacity  is  defined  as  the  amount  of  a 
substance  that  the  estuary  can  receive  without 
damage  to  desired  natural  characteristics  or  uses  of 
the  estuary.  Assimilative  capacity  varies  from  estu- 
ary to  estuary,  from  segment  to  segment  of  a  given 
estuary,  and  with  time  within  any  estuarine  seg- 
ment. It  also  varies  with  the  kinds  of  wastes  and 
the  specific  substances  within  them.  Assimilative 
capacity,  therefore  differs  with  pollutant  and  with 
estuary:  (1)  The  capacity  for  persistent  toxic  sub- 
stances which  may  repeatedly  recycle  through  es- 
tuarine processes  (e.g.,  PCB's,  pesticides)  is  very 
low;  (2)  the  capacity  for  nutrients  that  can  be 
incorporated  and  enhance  desirable  species  pro- 
duction or  processes  desirable  to  the  ecosystem 
and  humans  can  be  very  high  (e.g.,  to  restore 
previously  damaged  habitats  or  enrich  impover- 
ished waters);  (3)  the  capacity  for  combinations  of 
sets  of  products  entering  an  estuary  which  is  heav- 
ily used  for  many  purposes  may  be  high  or  low. 
Determining  assimilative  capacity,  which  is  a  form 
of  environmental  modeling,  requires  a  combination 
of  data  and  should  distinguish  between  the  prob- 
ability that  an  ecological  unit  will  recover  from 
perturbation  (resilience)  and  the  probability  that  it 
will  succumb  to  perturbation  (degradation).  This 
chapter  focuses  on  what  quantities  of  different 
wastes  can  be  released  into  estuaries  without 
damage  and  how  to  improve  the  ability  to  estimate 
those  quantities.  (Sinha-OEIS) 
W80-05569 


MODERN  BIOGENIC  GAS-GENERATED 
CRATERS  (SEAFLOOR  'POCKMARKS')  ON 
BERING  SHELF,  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 
H.  Nelson,  D.  R.  Thor,  and  M.  W.  Sandstrom. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  110-131,  October  1979. 
5  Fig,  1  Tab,  30  Ref.  NOAA,  Environmental  Re- 
search Laboratories,  Outer  Continental  Shelf  Envi- 
ronmental Assessment  Program,  Boulder,  Colora- 
do. 

Descriptors:  ^Hazards,  'Seepage,  'Crators, 
'Water  pollution  sources,  Baseline  studies,  Alaska, 
Water  pollution  effects,  Resources  development, 
'Outer  Continental  Shelf,  'Biogenic  gas,  Norton 
Sound,  'Seafloor  pockmarks',  Petroleum  develop- 
ment, Environmental  assessment. 

Widespread  occurrences  of  small  (1-10  m  diame- 
ter) circular  pits  or  craters  were  observed  in  north- 


central  Norton  Sound  of  the  Bering  Sea  epicontin- 
ental shelf;  a  few  similar  craters  are  also  present 
near  Port  Clarence.  These  features  resemble  so- 
called  'pockmarks'  observed  on  numerous  other 
broad  shelf  areas.  The  origin  of  these  sea-floor 
depressions  has  been  ascribed  to  diverse  processes 
such  as  permafrost  melting,  meteorite  showers,  and 
gas  and  fluid  escape.  It  is  postulated  that  the 
craters  in  Bering  Sea  are  formed  by  present-day 
venting  of  biogenic  gas  generated  and  trapped  in 
buried  peaty  mud.  This  paper  describes  this  new 
occurence  of  craters  or  pockmarks  and  shows  the 
geological,  geophysical,  geochemical,  and  geo- 
technical  evidence  in  favor  of  this  hypothesis 
(Sinha-OEIS) 
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SUBSTRATE  COMPETITION  BETWEEN  A 
SALT  MARSH  DIATOM  AND  A  BACTERIAL 
POPULATION, 

City  Coll.,  New  York.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
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AN  ANALYSIS  OF  ANNUAL  GROWTH  AND 
PRODUCTIVITY  OF  JUNCUS  ROEMERIANUS 
SCHEELE  AND  SPARTINA  ALTERNIFLORA 
LOISEL  IN  COASTAL  ALABAMA, 

Alabama  Univ.,  Birmingham. 

For  primary  bibliographic  entry  see  Field  21. 
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FUNGI  FROM  SPARTINA  ALTERNIFLORA  IN 
RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany 
For  primary  bibliographic  entry  see  Field  21. 
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LONG-TERM  EFFECTS  OF  MANIPULATING 
LIGHT  INTENSITY  AND  NUTRIENT  ENRICH- 
MENT ON  THE  STRUCTURE  OF  A  SALT 
MARSH  DIATOM  COMMUNITY, 

Delaware  Univ.,  Newark.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  21. 
W80-05621 


NITROGEN  TRANSFORMATIONS  AND  UTI- 
LIZATION BY  SPARTINA  ALTERNIFLORA  IN 
A  LOUISIANA  SALT  MARSH, 

Louisiana  State  Univ.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  21. 
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DISTURBANCE  TOLERANCE  AND  COMPETI- 
TION IN  BRACKISH  MARSH  PLANTS, 

Princeton  Univ.,  NJ. 

For  primary  bibliographic  entry  see  Field  21. 
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ACnNOMYCETES  OF  A  SALT  MARSH, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
For  primary  bibliographic  entry  see  Field  21. 
W80-05625 


ENERGY  FLOW  IN  A  HARPACTICOn)  COM- 
MUNITY OF  A  SALT  MARSH  POOL, 

Northeastern  Univ.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05626 


BIOLOGICAL  DIMTROGEN  FIXATION 
(ACETYLENE  REDUCTION)  ASSOCIATED 
WITH  FLORIDA  MANGROVES, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2K. 
W80-05627 


UNDERGROUND  BIOMASS  PROFILES  AND 
PRODUCTrVTTY  IN  ATLANTIC  COASTAL 
MARSHES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
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For  primary  bibliographic  entry  see  Field  21. 
W80-05629 


THE  DISTRIBUTIONS,  TROPHIC  ACTIVI- 
TIES, AND  COMPETITIVE  INTERACTIONS 
OF  THREE  SALT  MARSH  KILLIFISHES 
(PISCES:  CYPRINODONTIDAE), 

Lehigh  Univ.,  Bethlehem,  PA. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05630 


THE  ROLE  OF  MACROBENTHIC  ORGAN- 
ISMS IN  MERCURY,  CADMIUM,  COPPER 
AND  ZINC  TRANSFERS  IN  GEORGIA  SALT 
MARSH  ECOSYSTEMS, 

Emory  Univ.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05631 


ABOVE-GROUND  PRODUCTION  OF  MARSH 
CORDGRASS  (SPARTTNA  ALTERNIFLORA) 
NEAR  THE  NORTHERN  END  OF  ITS  RANGE, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05637 


INHIBITION  OF  METHANOGENESIS  IN 
SALT  MARSH  SEDIMENTS  AND  WHOLE- 
CELL  SUSPENSIONS  OF  METHANOGENIC 
BACTERIA  BY  NITROGEN  OXIDES, 

Georgia  Univ.,  Athens.  Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  21. 
W80-05643 


NEST-SITE  SELECTION  OF  WILLETS  IN  A 
NEW  JERSEY  SALT  MARSH, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05645 


COMPARISONS  OF  SALT-MARSH  FUCOID 
PRODUCTION  ESTIMATED  FROM  THREE 
DIFFERENT  INDICES, 

State  Univ.  of  New  York  at  Stony  Brook.  Div.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05648 


AUTOTROPHIC  AND  HETEROTROPHIC  NU- 
TRITIONAL BUDGET  OF  SALT  MARSH  EPI- 
PHYTIC ALGAE, 

City  Coll.,  New  York.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W80-05650 


MICROBIOLOGICAL  AND  PHYSICAL  PROP- 
ERTIES OF  SALT  MARSH  AND  MICROECO- 
SYSTEM  SEDIMENTS, 

South  Carolina  Univ.,  Columbia. 

For  primary  bibliographic  entry  see   Field   2G 

W80-05651 


EDGE  EFFECTS  ON  SALT  MARSH  ARTHRO- 
POD COMMUNITY  STRUCTURES, 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  21. 

W80-O5652 


BLADE  WIDTH  OF  LAMINARIA  LONGIPES 
(PHAEOPHYCEAE,  LAMINARIALES)  AS  AN 
INDICATOR  OF  WAVE  EXPOSURE, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W80-05656 


THAILAND'S  LITTORAL  MUDFLATS  AS  IN- 
TERPRETED FROM  LANDSAT  IMAGERY, 

Applied  Scientific  Research  Corp.,  Bangkok  (Thai- 
land). 


For  primary  bibliographic  entry  see  Field  7B. 
W80-05662 


BIOLOGY  OF  INTERTIDAL  SALDULA  PA- 
LUSTRIS  (DOUGLAS)  ON  THE  OREGON 
COAST  (HETEROPTERA:  SALDIDAE), 

Washington  State  Univ.,  Pullman.  Dept.  of  Ento- 
mology. 

For  primary  bibliographic  entry  see  Field  21. 
W80-05663 


ECONOMIC  VALUE  OF  NATURAL  COASTAL 
WETLANDS:  A  CRITIQUE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  4C. 
W80-05671 


ARYLSULFATASE      ACTIVITY       IN       SALT 
MARSH  SOILS, 

Georgia  Univ.,  Athens.   Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2K. 
W80-05674 


COMPARATIVE  GAS  EXCHANGE  CHARAC- 
TERISTICS OF  THREE  MANGROVE  SPECIES 
DURING  THE  WINTER, 

California  State  Univ.,  San  Diego.  Dept.  of  Biol- 
ogy. 

R.  T.  Moore,  P.  C.  Miller,  D.  Albright,  and  L.  L. 
Tieszen. 

Photosynthetica,  Vol  6,  No  4,  p  383-393,  1972.  3 
Fig,  19  Ref. 

Descriptors:  'Mangrove  swamps,  'Seasonal, 
'Transpirations,  Wetlands,  Swamps,  Plant  physiol- 
ogy, Gases,  Respiration,  Photosynthesis. 

Net  photosynthesis,  dark  respiration,  and  transpira- 
tion rates  and  C02  compensation  concentrations 
were  measured  on  three  mangrove  species  Rhizo- 
phora  mangle,  Avicennia  germinans,  and  Laguncu- 
laria racemosa  in  southern  Florida  during  the 
winter.  Variability  among  plants  was  quite  high  for 
each  species.  Rhizophora,  which  tended  to  be  the 
most  variable  in  response  to  changing  light  and 
temperature  conditions,  had  the  lowest  photosyn- 
thetic  rates  and  the  lowest  temperature  optimum. 
Laguncularia  exhibited  the  highest  photosynthetic 
rates.  Both  Avicennia  and  Laguncularia  showed 
lower  resistances  to  water  vapor  and  C02  ex- 
change than  did  Rhizophora  throughout  most  of 
the  light  and  temperature  ranges  studies.  (Steiner- 
Mass) 
W80-05677 


SEDIMENTATION   RATES  ON  TIDAL  SALT 
MARSHES  IN  CONNECTICUT, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-05680 


DUNE  DISTRICT  MANAGEMENT:  A  FRAME- 
WORK FOR  SHOREFRONT  PROTECTION 
AND  LAND  USE  CONTROL, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
K.  F.  Nordstrom,  and  N.  P.  Psuty. 
Coastal  Zone  Management  Journal,  Vol  7,  No  1,  p 
1-23,  1980.  4  Fig,  3  Tab,  13  Ref. 

Descriptors:  'Dunes,  'Land  use,  'Shore  protec- 
tion, 'Coastal  engineering,  Barrier  islands,  Zoning, 
Erosion  control,  Coasts,  Environmental  control, 
Coastal  structures,  Management,  Dune  succession. 

Many  of  the  nation's  barrier  islands  are  currently 
undergoing  severe  erosion  problems.  The  coastal 
dune  component  of  the  barrier  island  system  is 
subject  to  mismanagement  and  destruction.  Estab- 
lishing a  dune  preservation  district  is  a  means  to 
create  natural  dunes  designed  to  provide  protec- 
tion to  shorefront  structures  and  to  serve  as  wild- 
life habitats.  Dune  district  zoning  is  derived  from  a 
conceptual  framework  that  analyzes  the  numerous 
factors  contributing  to  dune  formation  and  modifi- 


cation. The  district  incorporates  the  appropriate 
uses  of  this  dynamic  environment.  The  establish- 
ment of  a  preservation  district  requires  an  analysis 
of  the  physical  processes  and  the  cultural  modifica- 
tions that  affect  dune  formation  and  shoreline  mi- 
gration. This  information  can  be  used  to  determine 
the  appropriate  dune  characteristics  necessary  for 
adequate  protection  and  the  maintenance  required 
to  continue  this  protection.  This  provides  a  sound 
basis  for  the  establishment  of  zoning  regulations 
designed  to  control  long-term  development  in  this 
high-hazard  area.  (Wilson-Florida) 
W80-05693 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


THE  ROLE  OF  DESALINATION  IN  WATER 

REUSE 

CH2M/Hill,  Inc.,  Gainesville,  FL. 

O.  K.  Buros. 

Desalination,  Vol  32,  No  1,  p  305-308,  January, 

1980.  3  Ref. 

Descriptors:  'Water  reuse,  'Desalination,  'Artifi- 
cial recharge,  Ground  water  recharge,  Saline 
water  intrusion,  Ground  water  barriers, 
Wastewater  treatment,  Distillation,  Reverse  osmo- 
sis, Virgin  Islands. 

In  reuse  of  water  for  potable  or  other  purposes, 
desalination  can  act  as  (1)  a  barrier  to  undesired 
chemicals  and  microorganisms,  (2)  a  method  to 
reduce  the  total  dissolved  solids  (TDS)  before 
reuse,  and  (3)  a  method  to  concentrate  valuable 
constituents  for  reuse  and/or  recovery.  Artificial 
recharge  of  ground  water  using  treated  wastewater 
is  a  viable  method  of  augmenting  a  potable  water 
source.  Desalination  of  treated  wastewater  by  re- 
verse osmosis  has  been  used  successfully  in  Orange 
County  to  provide  low  TDS  water  for  a  hydraulic 
barrier  to  seawater  intrusion.  In  the  Virgin  Islands 
desalinated  water  is  used  for  domestic  needs,  treat- 
ed, and  used  for  ground  water  recharge  without 
further  desalination.  Seawater  desalination  can  be 
accomplished  by  either  distillation  or  reverse  os- 
mosis. However,  with  distillation,  the  TDS  is 
nearly  zero,  permitting  ground  water  recharge  or 
other  wastewater  reuse  applications  without  extra 
desalination  costs.  (Purdin-NWWA) 
W80-05552 


3C.  Use  Of  Water  Of  Impaired 
Quality 


PROGRESS  IN  THE  USE  OF  DRIP  IRRIGA- 
TION, 

Kassel  Univ.  (Germany,  F.R.).  Dept.  of  Interna- 
tional Agriculture. 

For  primary  bibliographic  entry  see  Field  3F. 
W80-05548 


THE  ROLE  OF  DESALINATION  IN  WATER 
REUSE 

CH2M/Tiill,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  3A. 

W80-05552 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


WATER  CONSERVATION  VS.  PRIVATE 
WELLS, 

Illinois  State  Water  Survey,  Urbana. 

R.  T.  Sasman,  and  Doughty. 

American  City  &  County,  p  100,  September,  1979. 

Descriptors:  'Water  conservation,  'Water  wells, 
Water  utilization,  Legislation,  Water  levels,  Moni- 
toring, Observation  wells,  Droughts, 
Rationing(Water). 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3D — Conservation  In  Domestic  and  Municipal  Use 


Long  Grove,  Illinois  depends  on  private  wells  for 
its  water  supply.  During  droughts,  some  wells 
become  dry.  To  avoid  this  in  the  future,  village 
officials  and  residents  developed  a  water  conserva- 
tion ordinance  which  enforced  water  use  restric- 
tions gradually  based  on  water  level  monitoring. 
The  use  of  three  observation  wells  allows  restric- 
tions to  be  placed  on  one  part  of  the  village  and 
not  another.  (Purdin-NWWA) 
W80-05685 


A  TALE  OF  TWO  WELL  SYSTEMS. 

American  City  and  Country,  p  99-101,  September, 
1979. 

Descriptors:  *Water  supply,  'Municipal  water, 
•Ground  water,  'Water  conservation,  'Pumping, 
Hydroelectric  power.  Droughts,  Water  wells, 
South  Dakota,  Washington,  Water  utilization,  Leg- 
islation, Well  points,  Water  spreading,  Water 
distribution(Applied),  Water  costs, 

RationingfWater). 

This  article  describes  the  well  water  supply  sys- 
tems of  two  cities,  Sioux  Falls,  South  Dakota  and 
Spokane,  Washington.  During  a  drought  in  1976, 
the  city  of  Sioux  Falls  initiated  a  water  conserva- 
tion program.  An  ordinance  was  drafted  which 
increased  water  use  restrictions  as  the  water  table 
lowered.  Water  conservation  kits  were  distributed 
to  residents  and  a  Citizens'  Water  Advisory  Board 
was  formed.  Two  well  point  systems  and  two  large 
collector  wells  were  installed  and  four  additional 
small-diameter  wells  were  constructed.  After  the 
drought,  water  spreading  was  used  to  recharge  the 
aquifer.  Spokane  lies  above  a  saturated  aquifer  400 
square  miles  in  area  and  280  feet  thick.  The  quality 
of  this  water  is  so  high  that  no  treatment  beyond 
chlorination  is  required.  Although  water  shortage 
is  not  a  problem,  the  cost  of  pumping  up  to  140 
mgd  is  a  major  expense  due  to  the  800-foot  differ- 
ence in  elevation  between  the  high  and  low  points 
of  the  distribution  network.  Local  hydroelectric 
power  helped  reduce  the  cost  through  a  power 
exchange  contract  with  the  Washington  Water 
Power  Company.  Ground  water  may  become 
more  valuable  due  to  difficulties  in  obtaining  sur- 
face water  sources.  Many  communities  are  reviv- 
ing wells  that  were  once  abandoned  as  uneconomi- 
cal. (Purdin-NWWA) 
W 80-05700 


3F.  Conservation  In  Agriculture 


IMPROVED  WATER  AND  FERTILITY  MAN- 
AGEMENT FOR  IRRIGATION  SYSTEMS  - 
PHASE  2, 

Nebraska  Univ.,   Lincoln.   Dept.   of  Agricultural 
Engineering. 
P.  E.  Fischbach. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193832, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Nebraska  Water  Resources  Center,  University  of 
Nebraska  Final  Report,  May  1980.  96  p,  6  Tab,  2 
Ref,  6  Append.  OWRT  B-037-NEB(l). 

Descriptors:  'Nebraska,  'Irrigation  efficiency, 
*Corn(Field),  'Information  exchange,  Irrigation 
practices,  Soil-water-plant  relationships,  Plant 
growth,  Water  requirements,  Agriculture,  Irriga- 
tion programs,  Irrigation  water,  Beneficial  use, 
Reasonable  use,  Irrigation  wells. 

Water  and  fertility  management  practices  designed 
to  maximize  the  efficiency  of  water  use  were  de- 
veloped for  the  Sandhills  of  Nebraska,  an  area 
being  subjected  to  intensive  irrigation  agriculture 
development.  The  Sandhills  extends  over  20,000 
square  miles  with  a  unique  groundwater  reservoir 
that  is  estimated  at  over  a  billion  acre-feet,  or  more 
than  80  acre-feet  of  a  water  per  acre,  at  depths  of 
less  than  300  feet  in  permeable  aquifers.  Center- 
pivot  irrigation  systems  that  cover  130  acre  fields 
are  increasingly  being  used  to  produce  corn  and  to 
irrigate  pastures.  It  is  feared  that  wasteful  irriga- 
tion practices  may  lower  the  water  table  of  the 
area,  creating  many  unwanted  changes.  The  re- 
search on  corn  growth  and  irrigation  practices  was 
performed  on  a  15  acre  plot  at  the  Sandhills  Agri- 


culture Laboratory,  Tryon,  Nebraska.  The  plot 
was  equipped  with  an  irrigation  well  and  a  solid  set 
sprinkler  system.  Data  collected  from  various  test 
plots  of  Pioneer  3780  corn  included  soil  moisture 
content,  plant  height  at  various  growth  stages,  ear 
count,  phenology,  leaf  area,  leaf  temperature,  dry 
matter  production,  and  grain  yields.  Results  show 
that  'optimum'  irrigation  is  not  full  irrigation,  espe- 
cially from  a  yield  and  profit  standpoint.  Limited 
irrigation  schedule  recommendation  on  sandy  soils 
are  given  along  with  a  description  of  the  technol- 
ogy transfer  program  used  to  implement  these  find- 
ings on  an  area-wide  basis.  (Seigler-IPA) 
W80-05517 


PROGRESS  IN  THE  USE  OF  DRIP  IRRIGA- 
TION, 

Kassel  Univ.  (Germany,  F.R.).  Dept.  of  Interna- 
tional Agriculture. 
P.  Wolff 

Arab  Water  World,  Vol  4,  No  20,  p  67-62,  March- 
April,  1980. 

Descriptors:  'Drip  irrigation,  'Technology,  Water 
balance,  Clogging,  Water  conservation,  Soil  water, 
Tensiometers,  Fertilization,  Impaired  water  use, 
Saline  water,  Automatic  control,  Economics, 
Labor. 

Drip  irrigation  systems  in  the  desert  regions  of  the 
Middle  East  have  made  it  possible  for  farmers  to 
closely  control  the  field/water  balance.  In  temper- 
ate zones  it  is  used  to  irrigate  light  or  shallow  soils. 
Where  the  supply  of  good  quality  water  is  becom- 
ing short  and  expensive,  drip  irrigation  is  becoming 
more  popular.  Outlet  clogging  by  dirt  particles  has 
been  reduced  with  the  development  of  self-flushing 
dripers.  A  water  saving  of  30-50%  can  be  achieved 
if  the  water  supply  is  adjusted  to  the  water  require- 
ment. The  use  of  tensiometers  and  plastic  sheets 
can  save  even  more  water.  There  still  is  a  lack  of 
data  concerning  optimum  application  quantities  for 
nitrogen  fertilizer  and  herbicides.  Drip  irrigation 
can  successfully  use  saline  water  up  to  3  mmho/cm 
due  to  concentration  of  the  salt  at  the  wetting 
front.  Automatic  operation  techniques  based  on 
time  and  volume,  evaporation  tanks,  or  tensio- 
meters can  save  labor  and  expense.  The  economic 
limits  of  drip  irrigation  need  to  be  delineated  if 
serious  misdirection  of  capital  investment  in  devel- 
oping countries  is  to  be  avoided.  (Purdin-NWWA) 
W80-05548 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


AN  AUTOMATIC  HYDRAULIC  STRUCTURE 
TO  OPEN  SAND  PLUGS  AT  STREAM 
MOUTHS  ON  O'AHU, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

J.  K.  Nishimura,  and  L.  S.  Lau. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193873, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  117.  June  1978.  71  p,  26  Fig, 
4  Tab,  8  Plates.  OWRT  A-070-HK2),  14-34-0001- 
7026,  8013. 

Descriptors:  'Hydraulic  structures,  'Flood  con- 
trol, Froude  number,  'Channel  improvements, 
•Hawaii,  'Hydraulic  models,  Design,  'Sand  plugs, 
•Sand  removal,  Stream  mouths,  Oahu(HI). 

Numerous  stream  mouths  on  Oahu  are  affected  by 
sand  berm  blockages  which  prevent  free  flow  of 
storm  waters  to  the  ocean  and  cause  the  stream 
water  level  to  rise  rapidly;  often  overflowing  of 
the  stream  banks  and  flooding  of  adjacent  land 
areas  result.  To  avoid  this  hazard,  removal  of  the 
sand  blockage  prior  to  the  arrival  of  peak  flood 
flows  is  necessary.  An  automatic  hydraulic  struc- 
ture which  utilizes  early  arriving  storm  waters  to 
hydraulically  erode  the  sand  berm  has  been  devel- 


oped during  this  study.  A  hydraulic  model  study  of 
1-  to  15-scaJe  Froudian  model  based  on  a  general- 
ized Oahu  prototype  stream  channel  was  conduct- 
ed to  test  physically  the  conceptual  structure 
design.  The  hydraulic  model  structure  performed 
effectively,  causing  rapid  breaching  of  the  sand 
berm  under  severe  storm  flow  conditions.  In  all 
cases,  overtopping  of  the  sand  berm,  which  would 
result  in  high  stream  stages  and  possible  flooding, 
was  avoided.  Design  recommendations  and  modifi- 
cations have  been  developed  to  permit  proper  ap- 
plication of  the  structure  to  various  stream  mouth 
conditions. 
W80-05537 


4B.  Groundwater  Management 


A  FACILITY  DESIGNED  TO  MONITOR  THE 
UNSATURATED  ZONE  DURING  INFILTRA- 
TION OF  TERTIARY-TREATED  SEWAGE, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   5D. 

W80-05444 


ARTIFICIAL-RECHARGE  INVESTIGATION 
NEAR  AURORA,  NEBRASKA,  2- YEAR  PROG- 
RESS REPORT, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

W.  F.  Lichtler,  D.  I.  Stannard,  and  E.  Kouma. 

Available    from:    OFSS    Bx    25425,    Fed.    Ctr. 

Denver,  CO.,  80225,  Paper  copy  $8.00,  Microfiche 

$3.50.  Geological  Survey  open-file  report  79-1492, 

1979.  58  p,  20  Fig,  4  Tab,  12  Ref. 

Descriptors:  'Artificial  recharge,  'Groundwater 
recharge,  'Nebraska,  'Aquifer  characteristics,  'In- 
jection wells,  Monitoring,  Water  levels,  Infiltra- 
tion, Leakage,  Impoundments,  Canals,  Irrigation, 
Water  spreading,  Water  management(Applied), 
Water  quality,  Chemical  analysis,  Evaluation, 
•Aurora(Nebr),  'Water-level  declines. 

This  report  presents  the  results  of  the  first  2  years 
of  a  4-year  investigation  of  potential  for  artificial 
recharge  and  recharge  methods  that  might  be  used 
to  mitigate  excessive  aquifer  depletion  in  Nebraska. 
A  Quaternary  sand-and-gravel  aquifer  near 
Aurora,  Nebr.,  was  recharged  by  injecting  water 
through  a  well  at  a  rate  of  approximately  730 
gallons  per  minute  for  nearly  6  months.  Total 
recharge  was  530  acre-feet.  Recharge  was  intermit- 
tent during  the  first  2  months,  but  was  virtually 
continuous  during  the  last  4  months.  Buildup  of  the 
water  level  in  the  recharge  well  was  17  feet.  The 
rate  of  buildup  indicates  that  the  well  could  have 
accepted  water  by  gravity  flow  at  more  than  3,000 
gallons  per  minute  for  at  least  1  year.  The  cause  of 
a  continuing  slow  rise  in  water  levels  in  the  re- 
charge well  in  contrast  to  nearly  stable  water 
levels  in  observation  wells  as  close  as  10  feet  from 
the  recharge  well  is  as  yet  uncertain.  The  recharge 
water  and  the  native  ground  water  appeared  to  be 
chemically  compatible.  Infiltration  rates  from  24- 
foot-diameter  surface  impoundments  ranged  from 
0.04  to  0.66  feet  per  day.  The  higher  rates  may 
have  resulted  in  part  from  leakage  down  incom- 
pletely sealed  holes  that  were  drilled  to  install 
monitoring  equipment.  The  investigation,  includ- 
ing a  report  on  the  entire  project,  is  scheduled  for 
completion  by  1980. 
W80-05458 


THE  ROLE  OF  DESALINATION  EN'  WATER 

REUSE 

CH2M/HU1,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  3A. 

W80-05552 


GROUND  AND  SURFACE  WATER  LNTERAC- 
TION  -  LEGAL  ASPECTS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
W.  E.  Kelly. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants— Group  5A 


Society  of  Civil  Engineers,  Vol  106,  No  WR1,  p 
55-60,  March,  1980.  1  Tab,  14  Ref. 

Descriptors:  *Surface-ground  water  relationships, 
•Legal  aspects,  'Withdrawals,  *New  England, 
Streamflow,  Ponds,  Water  rights,  Regulation, 
Common  law,  Reasonable  use,  Percolating  water, 
Underground  streams,  Ground  water,  Water 
management(Applied). 

Detrimental  effects  of  ground  water  withdrawals 
on  streams  and  ponds  in  New  England  have  been 
minor  except  in  south-eastern  New  England.  Since 
the  hydrogeology  of  this  area  is  similar  to  the  rest 
of  New  England,  similar  results  can  be  expected  if 
uncontrolled  development  occurs  in  other  areas. 
Ground  water  withdrawals  in  New  England  have 
been  relatively  free  of  litigation  and  essentially 
unregulated.  The  common  law  doctrine  of  absolute 
ownership  is  followed  in  allocating  ground  water 
rights.  Massachusetts  regulates  withdrawals  by 
municipalities  and  by  private  supplies  if  they  inter- 
fere with  municipal  supplies.  The  rule  of  reason- 
able use  is  applied  to  percolating  waters.  Connecti- 
cut has  modified  the  absolute  ownership  rule  in 
cases  involving  pollution  but  not  in  cases  of  with- 
drawal. Rhode  Island  has  modified  this  rule  by 
stipulating  that  'a  user  may  not  purposely  or  negli- 
gently interfere  with  a  neighbor's  use  of  ground 
water'.  New  Hampshire  applies  the  rule  of  reason- 
able use  to  both  percolating  water  and  under- 
ground streams.  Maine  and  Vermont  apply  reason- 
able use  rules  to  underground  streams  but  retain 
the  absolute  ownership  in  cases  involving  percolat- 
ing water.  Ground  water  regulation  can  work  if  it 
is  part  of  a  management  plan  which  recognizes  the 
interrelationship  of  ground  and  surface  water. 
(Purdin-NWWA) 
W80-05553 


A  TALE  OF  TWO  WELL  SYSTEMS. 

For  primary  bibliographic   entry  see  Field   3D. 
W80-05700 

4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


Economics,  Land  use,  Benefits,  Marsh  manage- 
ment, Cost  comparisons,  'Critique(Report). 

Recent  estimates  by  J.  Gosselink,  E.  Odum,  and  R. 
Pope  of  the  economic  value  of  natural  wetlands 
have  had  considerable  impact  on  analyses  and  dis- 
cussions of  public  policies  concerning  natural  wet- 
lands management.  However,  these  economic 
value  estimates  are  neither  conceptually  nor  em- 
pirically correct.  First,  these  workers  failed  to 
recognize  the  nature  of  the  process  by  which  eco- 
nomic values  are  determined  and  made  an  illegit- 
imate marriage  of  the  principles  of  systems  ecology 
and  economic  theory.  Second,  where  Gosselink  et 
al.  attempted  to  apply  proper  economic  principles, 
their  calculations  resulted  in  economic  value  esti- 
mates that  are  most  likely  in  error.  (Steiner-Mass) 
W80-05671 


PEAT   WASTAGE   IN   THE   EAST   ANGLIAN 

FENS, 

Agricultural  Development  and  Advisory  Service, 

Cambridge  (England). 

S.  J.  Richardson,  and  J.  Smith. 

Journal  of  Soil  Science,  Vol  28,  p  485-489,  1977.  1 

Tab,  8  Ref. 

Descriptors:  *Fens,  *Peat,  *Use  rates,  Wetlands, 
Fuels,  Marshes,  Land  use,  Great  Britain. 

Measurements  of  the  decline  in  peat  depth  between 
1941  and  1971  were  taken  at  14  sites  across  the 
East  Anglian  Fens.  Rates  of  wastage  in  the  period 
before  1955  and  in  the  more  recent  period  varied 
widely  from  site  to  site.  Wastage  rates  were  higher 
at  all  sites  but  one,  in  the  period  before  1955.  The 
mean  value  for  wastage  rate  over  the  entire  period 
covered  was  1.37  (-(-  or  -  0.78)  cm/yr.  (Steiner- 
Mass) 
W80-05681 


THE  LONG  ISLAND  RESPONSE  TO  THE 
RISKS  OF  OUTER  CONTINENTAL  SHELF 
OIL  PRODUCTION, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05694 


URBAN        STORM-RUNOFF 
MADISON,  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-05442 


BOGLAND  UTILIZATION:  AN  IMPENDING 
IRISH  LAND  USE  DILEMMA, 

University  of  Northern  Colorado,  Greeley. 

K.  C.  Kearns. 

Scottish  Geographical  Magazine,  Vol  94,  No  2,  p 

103-112,  September,  1978.  2  Fig,  26  Ref. 

Descriptors:  *Bogs,  'Ireland,  'Land  management, 
Wetlands,  Peat,  Marsh  management,  Land  use, 
Natural  resources,  Bogland  utilization. 

Past  policy  in  Ireland  has  dictated  that  boglands  be 
exploited  chiefly  for  fuel.  But  recent  experimenta- 
tion has  revealed  considerable  potential  for  agri- 
culture, horticulture,  and  afforestation.  Such  rev- 
elations have  stimulated  controversy  over  future 
bogland  utilization.  The  urgency  of  this  dilemma  is 
accentuated  by  the  fact  that  most  large  Irish  bogs 
will  be  exhausted  in  only  thirty  years.  (Steiner- 
Mass) 
W80-05657 


ECONOMIC  VALUE  OF  NATURAL  COASTAL 
WETLANDS:  A  CRITIQUE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
L.  A.  Shabman,  and  S.  S.  Batie. 
Coastal  Zone  Management  Journal,  Vol  4,  No  3,  p 
231-247,  1978. 

Descriptors:  'Coastal  marshes,  'Value,  'Wetlands, 
Monetary  benefits,  Marshes,  Cost-benefit  analysis, 


modeling--     4D.  Watershed  Protection 


DETERMINATION  OF  SEDIMENT  FILTRA- 
TION EFFICIENCY  OF  GRASS  MEDIA 
(VOLUME  D  SEDIMENT  FILTRATION  EFFI- 
CIENCY OF  CONTINUOUS  GRASS  MEDIA, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 
D.  T.  Kao. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-216666, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Research  Report  No  124,  1980.  51  p,  17  Fig,  5  Tab, 
11  Ref.  OWRT  A-069-KY(l),  14-34-0001- 
7037(FY1976),  14-34-OO01-7038(FY1977),  14-34- 
0OOl-8019(FY1978),  14-34-0001-9019(FY1979). 

Descriptors:  'Sediment  transport,  'Suspended 
load,  'Bed  load,  'Grassed  waterways,  'Trap  effi- 
ciency, Grass  filter,  Sediment  filtration,  Filtration 
efficiency. 

Vegetative  filters  serve  the  purpose  of  retarding 
flow.  As  a  result  the  sediment  carrying  power  of 
flowing  water  in  a  vegetated  channel  is  greatly 
reduced  and  silting  takes  place  along  the  section 
where  the  vegetation  is  planted.  The  mechanism  of 
the  filtering  action  of  real  or  artificial  vegetation 
can  be  described  by  a  simple  principle,  in  that  a 
gross  reduction  of  turbulent  fluctuation  of  the  fluid 
is  involved.  This  in  turn  allows  the  sediment  parti- 
cles to  settle  under  the  force  of  gravity  more 
readily.  In  the  case  of  nonsubmerged  flow,  solid 
particles  may  settle  out  even  faster  due  to  the 
lengthening  of  the  path  the  particles  travel  as  they 
move  with  the  fluid  around  the  vegetation  blades 
and  the  creation  of  zero  velocity  regions  in  front 
and  behind  the  vegetation  stems.  In  order  to  deter- 
mine the  actual  sediment  trapping  efficiency,  a 
series  of  experimental  tests  were  conducted  under 


various  flow  conditions  in  a  channel  with  continu- 
ous and  discrete  vegetative  covers.  The  research 
results  will  be  presented  in  three  parts:  (1)  sediment 
filtration  efficiency  of  continuous  grass  media;  (2) 
bedload  behavior  in  continuous  and  discrete  vege- 
tative filters;  and  (3)  trapping  of  suspended  solids 
by  discrete  vegetative  filters.  This  research  report 
addressed  the  effectiveness  of  the  vegetative  filter 
in  trapping  suspended  solids  when  the  filter  is 
arranged  in  a  continuous  manner.  (Huffsey-Ken- 
tucky) 
W80-054O8 


RIPARIAN  FORESTS  IN  CALIFORNIA:  THEIR 
ECOLOGY  AND  CONSERVATION. 

California  Univ.,  Davis.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05606 


BOGLAND   UTILIZATION:   AN   IMPENDING 
IRISH  LAND  USE  DILEMMA, 

University  of  Northern  Colorado,  Greeley. 
For  primary  bibliographic  entry  see  Field  4C. 
W80-05657 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


MULTIELEMENT  ANALYSIS  OF  WATER 
THROUGH  OSMOTIC  REDUCTION  AND  X- 
RAYS, 

California  Univ.,  Davis.  Dept.  of  Physics. 
T.  A.  Cahill,  D.  J.  Shadoan,  and  C.  C.  Couper. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-216690, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
California  Water  Resources  Center,  University  of 
California,  Davis,  Technical  Completion  Report, 
May  1980,  10  p,  1  Fig,  3  Tab.  (California  Water 
Resources  Center  Project  UCAL-WRC-W-550). 
OWRT-A-069-CAL(1). 

Descriptors:  'Reverse  osmosis,  *X-ray  analysis, 
Filtration,  Water  vapor,  'Trace  elements,  Water 
analysis,  Chemical  analysis,  Water  quality,  'Pollut- 
ant identification. 

A  reverse  osmosis  or  vapor  filtration  system  has 
been  designed,  built,  and  tested  for  reduction  of 
water  samples  into  particulate  and  solute  fractions. 
The  samples  are  reduced  to  14cm2  circles  of  de- 
posit on  Nuclepore  and  cellophane  substrates  with 
little  loss  of  material,  suitable  for  direct  introduc- 
tion into  x-ray  analysis  systems  (x-ray  fluorescence 
and/or  particle  induced  x-ray  emmission).  Sensi- 
tivities achieved  depend  on  total  mass  loading  in 
each  phase,  but  ppb  levels  of  transition  metals  in 
drinking  water  can  be  accomplished.  Light  ele- 
ment sensitivities  are  poorer  due  to  chlorine  inter- 
ference in  the  cellophane.  The  system  is  being 
evaluated  on  a  variety  of  unpolluted  and  polluted 
waters.  (Snyder-California) 
W80-05403 


GAS  EXCHANGE,  PHOTOSYNTHETIC 
UPTAKE,  AND  CARBON  BUDGET  FOR  A  RA- 
DIOCARBON ADDITION  TO  A  SMALL  EN- 
CLOSURE IN  A  STRATIFIED  LAKE, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05412 


RADIOCHEMICAL  ANALYSIS  OF  ORTHO- 
PHOSPHATE  CONCENTRATIONS  AND  SEA- 
SONAL CHANGES  IN  THE  FLUX  OF  ORTHO- 
PHOSPHATE  TO  SESTON  IN  TWO  CANADI- 
AN SHIELD  LAKES, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-05429 


23 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


SEDIMENT  BACTERIA  AS  A  WATER  QUAL- 
ITY INDICATOR  IN  THE  LYNNHAVEN  ESTU- 
ARY, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 
C.  W.  Erkenbrecher,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-192354, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Virginia  Water  Resources  Research  Center,  Vir- 
ginia Polytechnic  Institute  and  State  University, 
Blacksburg,  Bulletin  126,  June  1980.  118  p,  34  Fig, 
29  Tab,  79  Ref,  Append.  OWRT  A-080-VA(l). 

Descriptors:  *Fecal  coliforms,  'Coliforms,  'Total 
coliforms,  'Fecal  streptococci,  Suspended  sedi- 
ment, 'Water  quality,  'Estuaries,  'Bacteria,  'Sedi- 
ments, Water  quality  indicator,  Lynnhaven 
River(VA). 

The  objectives  of  this  study  were  to  document  the 
spatial  and  temporal  distribution  and  composition 
of  bacteria  in  the  sediments  and  overlying  waters 
of  Virginia's  Lynnhaven  estuary,  and  to  evaluate 
the  effects  of  nonpoint  pollution  on  the  estuarine 
ecosystem.  The  total  suspended  solid  load  varied 
greatly  (8.8  mg/1  to  148.0  mg/1).  Broad  ranges 
were  also  recorded  for  salinity  (0.09  to  22.90  ppt) 
and  dissolved  oxygen  as  percent  saturation  (38.3  to 
157.3  percent).  The  higher  salinity  water  and 
coarser  sediment  of  the  inlet  site  showed  lower 
overall  counts  of  indicator  bacteria  counts  than  the 
headwater  sites,  where  freshwater  runoff  and  de- 
creased tidal  action  were  characteristic.  The  sedi- 
ment throughout  the  estuary  had  a  broad  range  in 
total  coliforms,  fecal  coliforms,  and  fecal  strepto- 
cocci. The  densities  of  benthic  indicator  bacteria, 
when  expressed  on  a  volumetric  basis,  were  signifi- 
cantly greater  than  counts  in  the  overlying  waters. 
These  counts  were  indicative  of  a  fecally  polluted 
system.  Based  on  calculated  fecal  Coliform  to  fecal 
streptococci  ratios,  the  primary  sources  of  the 
Lynnhaven's  bacterial  pollution  appeared  to  be 
typical  of  urban  and  agricultural  runoff.  The  sedi- 
ments in  the  Lynnhaven  serve  as  a  reservoir  for 
indicator  bacteria  in  densities  sufficient  to  pose 
potential  health  hazards.  Disturbance  in  the  upper- 
most sediment  layer  could  cause  the  resuspension 
of  existing  fecal  pollution.  The  results  of  this  study 
show  the  urgent  need  to  study  more  closely  the 
significance  of  disease-causing  bacteria  in  sedi- 
ments characterized  by  high  levels  of  fecal  pollu- 
tion. 
W80-05467 


RELIABILITY   OF  WATER   ANALYSIS  KITS, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

C.  E.  Boyd. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  2,  p  239-243,  March  1980.  5  Tab,  5 

Ref. 

Descriptors:  'Water  chemistry,  'Analytical  tech- 
niques, 'On-site  data  collections,  'Chemical  analy- 
sis, Equipment,  Evaluation,  Sampling,  Water  qual- 
ity, Data  processing,  Regression  analysis, 
Hardness(Water),  Carbon  dioxide,  Alkalinity,  Ni- 
trogen, Nitrites,  Nitrates,  Phosphates,  Sulfates, 
Chlorine,  Turbidity,  Pollutant  identification,  Water 
pollution,  Water  analysis  kits. 

Water  analysis  kits  (Bausch  and  Lomb 
SpectroKits(TM),  Ecologic  test  kits,  and  CHEMe- 
trics  test  kits)  were  evaluated  by  comparison  with 
standard  analytical  methods.  Results  of  analyses 
with  water  analysis  kits  were  highly  correlated 
with  concentrations  of  standard  solutions.  In  repli- 
cate analyses  of  pond  water,  kits  gave  results  that 
often  differed  from,  and  usually  were  less  precise 
than,  standard  methods.  When  large  series  of  water 
samples  were  analyzed,  values  from  kits  and  stand- 
ard methods  were  highly  correlated  (r  greater  than 
0.85;  P  less  than  0.01),  but  regression  intercepts 
seldom  were  0  and  slopes  seldom  were  1.0.  Thus, 
water  analysis  kits  are  not  suitable  when  high 
accuracy  and  precision  are  necessary,  but  kits  are 
sufficiently  reliable  in  many  applications.  (Sims- 
ISWS) 
W80-05481 


CHEMICAL  AVAILABILITY  OF  MERCURY, 
LEAD,  AND  ZINC  IN  MOBILE  BAY  SEDI- 
MENT SUSPENSIONS  AS  AFFECTED  BY  PH 
AND  OXIDATION-REDUCTION  CONDI- 
TIONS, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 

R.  P.  Gambrell,  R.  A.  Khalid,  and  W.  H.  Patrick, 
Jr. 

Environmental  Science  and  Technology,  Vol  14, 
No  4,  p  431-436,  April  1980.  4  Fig,  4  Tab,  38  Ref. 
DACW-39-74-C0076. 

Descriptors:  'Chemical  analysis,  'Sediments, 
•Metals,  'Bays,  Water  pollution  sources,  Pollut- 
ants, Laboratory  tests,  Methodology,  Analytical 
techniques,  Dredging,  Mercury,  Lead,  Zinc,  Hy- 
drogen ion  concentration,  Data  collections,  Analy- 
sis,  Oxidation-reduction   potential,    'Mobile   Bay. 

Mobile  Bay  sediment  material  was  incubated  under 
conditions  of  controlled  pH  (5.0,  6.5,  and  8.0)  and 
redox  potential  (-150,  +50,  +250,  and  +500  mV) 
to  determine  the  effects  of  these  physicochemical 
parameters  on  the  chemical  form  of  added  labeled 
mercury  and  lead  as  well  as  indigenous  lead  and 
zinc.  After  equilibrating  for  2  weeks  under  con- 
trolled pH-redox  potential  conditions,  suspension 
aliquots  were  subjected  to  a  chemical  fractionation 
procedure  to  determine  levels  of  metals  in  total 
soluble,  noncationic  soluble,  exchangeable,  reduc- 
ible, and  chelate  extractable  forms.  The  soluble 
and/or  exchangeable  fractions,  representing  readi- 
ly available  forms,  were  found  to  represent  only  a 
small  proportion  of  each  metal.  A  large  proportion 
of  each  metal  was  found  in  potentially  available 
forms.  An  altered  physicochemical  environment 
influenced  levels  of  the  metals  in  most  of  the 
general  chemical  forms  studied.  The  responses  of 
metal  levels  in  the  selected  chemical  forms  to 
controlled  pH  and  redox  potential  conditions 
tended  to  differ  for  the  three  metals  studied,  indi- 
cating that  the  immobilizing  processes  do  not 
affect  the  metals  to  the  same  degree.  It  was  con- 
cluded that  the  physicochemical  condition  of  con- 
taminated dredged  materials  at  a  disposal  site  may 
influence  transformations  of  these  metals  among 
readily  available  and  potentially  available  chemical 
forms.  (Humphreys-ISWS) 
W80-05486 


TRACE  METALS  FN  HUMIC  AND  FULVIC 
ACIDS  FROM  LAKE  ONTARIO  SEDIMENTS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario); and  National  Water  Research  Inst.,  Burling- 
ton (Ontario). 

J.  O.  Nriagu,  and  R.  D.  Coker. 
Environmental  Science  and  Technology,  Vol  14, 
No  4,  p  443-446,  April  1980.  5  Tab,  25  Ref. 

Descriptors:  'Lake  Ontario,  'Lake  sediments, 
'Acids,  'Metals,  Humic  acids,  Fulvic  acids, 
Copper,  Lead,  Nickel,  Chromium,  Cobalt,  Cadmi- 
um, Manganese,  Zinc,  Water  pollution  sources, 
Pollutants,  Chemical  analysis,  Analytical  tech- 
niques, Data  collections. 

The  distribution  of  trace  metals  in  humic  acid, 
fulvic  acid,  and  the  associated  sediments  from 
Lake  Ontario  has  been  determined.  The  principal 
metal  components  of  the  humic  acids  are  copper 
(1000-1600  micrograms/g)  and  iron  (1000-2000  mi- 
crograms/g).  Metals  enriched  in  the  humic  and 
fulvic  acids  compared  to  the  entrapping  sediments 
include  Cu,  Pb,  Ni,  and  Cr,  whereas  the  concentra- 
tions of  Co,  Cd,  Mn,  and  Zn  are  much  less  in  these 
acids.  It  is  estimated  that  nearly  all  the  Cu,  about  5- 
10%  of  the  Pb,  Cr,  and  Ni,  and  less  than  5%  of  the 
Co,  Cd,  and  Zn  in  the  sediments  are  bound  to  the 
organic  matter.  Evidence  is  presented  to  show  that 
the  humic  and  fulvic  matter  have  acquired  most  of 
their  trace  metal  burden  in  the  overlying  water. 
(Humphreys-ISWS) 
W80-05487 


THE  HARMONIZATION  OF  THE  MONITOR- 
ING OF  THE  QUALITY  OF  RTVERS  IN  THE 
UNITED  KINGDOM, 

Department  of  the  Environment,  London  (Eng- 
land). 
E.  A.  Simpson. 


Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 
13-23,  March  1980.  1  Fig,  2  Tab,  15  Ref. 

Descriptors:  'Water  quality,  'Monitoring,  'Rivers, 
Sampling,  Networks,  Chemical  analysis,  Analytical 
techniques,  Pollutants,  Pollutant  identification, 
Water  pollution,  Chemicals,  Water  temperature, 
Metals,  Heavy  metals,  Data  storage  and  retrieval, 
'England,  'Scotland,  'United  Kingdom. 

In  the  United  Kingdom  the  need  to  monitor  the 
quality  of  all  but  the  smallest  rivers  as  they  enter 
tidal  waters  has  been  established.  There  is  a  need 
both  to  satisfy  international  obligations  and  to  pro- 
vide information  on  river  quality.  To  satisfy  this 
need,  the  Harmonized  Monitoring  Scheme  was  set 
up.  A  network  of  sampling  points  has  been  estab- 
lished which  will  allow  all  important  rivers  to  be 
sampled  at  or  a  little  above  the  tidal  limit.  A 
similar  network  has  been  established  for  major 
tributaries  with  the  sampling  points  being  at  the 
confluence  or  a  little  way  up  the  tributary  from  it. 
Nearly  all  sampling  points  are  associated  with  flow 
gaging  facilities  so  that  load  as  well  as  concentra- 
tion can  be  determined.  The  scheme  lays  great 
stress  on  the  need  to  produce  results  of  adequate 
accuracy.  To  ensure  that  such  accuracy  is  main- 
tained, the  Harmonized  Monitoring  Scheme  in- 
cludes a  continuing  interlaboratory  calibration  of 
participating  laboratories.  (Sims-ISWS) 
W80-05499 


ASSESSMENT  OF  SAR  FOR  OIL  POLLUTION 
SURVEILLANCE  IN  THE  ICE  ENVIRON- 
MENT, 

REMOTEC  Applications  Inc.,  St.  John's  (New- 
foundland). 

S  Parashar,  G.  Stapleton,  R.  Worsfold,  R  O'Neil, 
and  L.  Gray. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  3,  p 
99-123,  1979.  13  Fig,  2  Tab,  41  Ref.  The  University 
of  Trondheim,  The  Norwegian  Institute  of  Tech- 
nology, Trondheim,  Norway. 

Descriptors:  'Oil  pollution,  'Sea  ice,  'Radar, 
•Monitoring,  Path  of  pollutants,  Water  pollution 
effects,  Environmental  effects,  Resources  develop- 
ment, 'Outer  Continental  Shelf,  Imaging  radar, 
Synthetic  Aperture  Radar(SAR),  Surveillance,  Ice 
environment. 

The  utility  of  radar  for  oil  pollution  surveillance  in 
temperate  oceans  is  established  to  a  certain  extent 
but  its  corresponding  ability  over  ice  and  ice- 
infested  waters  has  yet  to  be  demonstrated.  A 
study  was  undertaken  to  assess  potentials  and  limi- 
tations associated  with  the  use  of  active  microwave 
sensors  for  detecting  and  monitoring  oil  pollution 
in  the  ice  environment.  It  appears  the  presence  of 
oil  in  the  ice  environment  is  likely  to  be  detected 
through  identification  of  indirect  subtle  clues,  i.e., 
changes  in  texture  and  tone  such  as  those  produced 
by  increased  melting  of  oil  covered  ice  areas  in 
comparison  with  oil  free  areas.  As  the  tonal  and 
textural  contrast  due  to  the  presence  of  oil  is 
expected  to  be  subtle,  the  variability  of  signatures 
in  the  ice  environment  was  investigated  and  results 
are  presented.  Four-channel  synthetic  aperture 
radar  (SAR)  imagery  of  ice  obtained  under  C- 
CORJE's  Project  SAR'77  was  studied  through 
manual  and  digital  analyses.  It  appears  simple 
image  enhancement  and  processing  techniques  may 
provide  means  for  increasing  the  likelihood  of  oil 
spill  detection  and  reducing  the  false  alarm  risk. 
Based  on  these  analyses,  utility  of  SAR  for  oil 
pollution  surveillance  in  the  ice  environment  is 
assessed  and  discussed.  (Sinha-OEIS) 
W80-055O9 


OIX  IN  MOVING  PACK  ICE  -  LABORATORY 
STUDY, 

M.  Metge,  and  A.  S.  Telford. 
In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  3,  p 
255-264,  1979.  4  Fig,  7  Ref.  The  University  of 
Trondheim,  The  Norwegian  Institute  of  Technol- 
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ogy,  Trondheim,  Norway. 

Descriptors:  *Ice,  •Oil  pollution,  'Path  of  pollut- 
ants, 'Laboratory  tests,  *Sea  ice,  Laboratory  tests, 
Exploration,  Water  pollution  effects,  Environmen- 
tal effects,  Arctic,  Resources  development,  'Outer 
Continental  Shelf,  Petroleum  development,  Pack 
ice. 

There  is  a  small  risk  that  during  offshore  petro- 
leum exploration  in  Canada's  Eastern  Arctic,  a 
subsea  blow  out  could  release  oil  and  gas  under 
moving  ice.  Predictions  of  the  potential  environ- 
mental effects  of  the  oil  and  development  of  oil 
spill  counter-measures  depend  strongly  on  an  ade- 
quate knowledge  of  the  behavior  of  oil  in  moving 
ice.  This  paper  describes  a  series  of  three  labora- 
tory tests,  largely  qualitative  in  nature,  during 
which  two  different  crude  oils  were  released  under 
moving  ice.  The  main  observations  were:  During 
interactions  between  ice  floes,  the  oiled  slush, 
being  more  viscous  than  either  oil  or  slush  alone, 
was  squeezed  up  onto  the  edges  of  the  floes.  This  is 
one  of  the  many  mechanisms  by  which  oil  can 
become  encapsulated  in  the  ice.  A  water-in-oil 
emulsion  formed  during  the  tests  even  though  the 
agitation  was  rather  gentle.  Some  emulsion  may 
have  formed  during  melting  of  the  ice  in  the  sun, 
where  it  appeared  as  a  light  brown  scum  on  top  of 
the  ice.  Other  observations,  relative  to  the  spread- 
ing of  the  oil,  the  effect  of  wind  and  waves  and 
countermeasures  are  also  described.  (Sinha-OEIS) 
W80-05512 


OPERATIONAL  METHODS  FOR  ANALYSIS 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION,  ,       , 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 
Engineering. 

D.  A.  Haith,  and  L.  J.  Tubbs. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193840, 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Center  for  Environmental  Research,  Cornell  Uni- 
versity Technical  Completion  Report,  March  1980. 
60  p,  9  Fig,  20  Tab,  58  Ref.  OWRT  B-055-NY(3), 
14-34-0001-7169. 

Descriptors:  'Water  quality,  'Model  studies, 
•Water  pollution  sources,  'Nonpoint  source  pollu- 
tion, 'Agricultural  runoff,  Nitrogen,  Phosphorus, 
Sediment,  'Pesticides,  Watersheds(Basins),  Path  of 
pollutants,  Forecasting. 

Three  mathematical  models  were  developed  to 
estimate  nutrient  and  pesticide  losses  from  crop- 
lands. The  simplest  is  a  set  of  equations  or  loading 
functions  designed  to  estimate  daily  dissolved  and 
solid-phase  nitrogen  and  phosphorus  losses  in 
runoff  from  large  heterogeneous  agricultural  wa- 
tersheds. This  model  was  tested  using  data  from  a 
391-km2  Pennsylvania  watershed.  The  second 
model  predicts  edge-of-field  dissolved  and  solid- 
phase  losses  of  pesticides  in  runoff.  This  model 
includes  exponential  decay  and  linear  adsorption 
functions  and  was  tested  with  data  for  atrazine 
losses  from  two  small  Georgia  catchments.  The 
final  model,  which  is  the  Cornell  Nutrient  Simula- 
tion (CNS)  model  is  the  most  complex  of  the  three 
models,  and  predicts  dissolved  and  solid-phase  ni- 
trogen and  phosphorus  in  cropland  runoff  and 
dissolved  nitrogen  in  percolation.  Unlike  the  load- 
ing functions  model,  computations  are  based  on 
soil  water  and  nutrient  mass  balances.  Testing  of 
the  CNS  model  on  field  sites  in  New  York  and 
Georgia  indicated  that  predicted  nutrient  losses  are 
reasonably  accurate  and  capture  significant  vari- 
ations between  fields  and  climatic  regions.  All  of 
the  three  models  are  designed  to  be  used  with 
secondary  data  sources  and  do  not  require  calibra- 
tion. The  first  model  is  a  general  tool  for  estimat- 
ing the  magnitudes  of  agricultural  nonpoint 
sources,  and  the  second  and  third  models  provide 
mechanisms  for  evaluating  alternative  water  pollu- 
tion control  practices. 
W80-05515 


Massachusetts  Univ.,  Amherst.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W80-05541 


THE  DETECTION  OF  MUTAGENIC  POLLUT- 
ANTS IN  AQUATIC  AND  MARINE  ENVIRON- 
MENTS: STUDIES  OF  THE  MILLERS  RIVER 
AND  BOSTON  HARBOR, 


SHALLOW  FAULTING,  BOTTOM  INSTABIL- 
ITY, AND  MOVEMENT  OF  SEDIMENT  IN 
LOWER  COOK  INLET  AND  WESTERN  GULF 
OF  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 
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BIOGENIC  AND  THERMOGENIC  GAS  IN 
GAS-CHARGED  SEDIMENT  OF  NORTON 
SOUND,  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 
K.  A.  Kvenvolden,  C.  H.  Nelson,  D.  R.  Thor,  M. 
C.  Larsen,  and  G.  D.  Redden. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  95-109,  October  1979.  3 
Fig,  2  Tab,  21  Ref.  NO  A  A,  Environmental  Re- 
search Laboratories,  Outer  Continental  Shelf  Envi- 
ronmental Assessment  Program,  Boulder,  Colora- 
do. 

Descriptors:  'Sediments,  'Seepage,  'Gases,  'Haz- 
ards, 'Water  pollution  sources,  Geology,  Geo- 
chemistry, Geophysics,  Baseline  studies,  Alaska, 
Construction,  Environmental  effects,  Resources 
development,  'Outer  Continental  Shelf,  Norton 
Sound,  Biogenic  gas,  Thermogenic  gas,  Environ- 
mental assessment,  Hydrocarbons,  Petroleum  de- 
velopment. 

Geophysical,  geologic  and  geochemical  evidence 
all  indicate  that  gas-charged,  near-surface  sediment 
is  present  in  Norton  Sound,  Alaska.  Some  sediment 
is  charged  with  methane  that  is  probably  derived 
from  microbial  processes  operating  on  Pleistocene 
peaty  mud  beneath  a  thin  veneer  of  Holocene 
sediment  from  the  Yukon  River.  At  Site  3  sediment 
is  charged  with  C02,  which  seeps  into  the  water 
column.  This  C02  carries  with  it  a  minor  compo- 
nent of  hydrocarbon  gases  and  gasoline-range  hy- 
drocarbons. The  chemical  and  isotopic  composi- 
tion of  the  sediment  gases  indicate  that  they  are 
derived  from  thermal  sources  operating  at  depth 
within  Norton  Basin.  The  gases  probably  migrate 
up  faults  eventually  reaching  the  surface  as  a  seep. 
The  hydrocarbons  apparently  are  derived  through 
processes  similar  to  or  the  same  as  those  that 
produce  petroleum.  Data  do  not  indicate  whether 
a  significant  accumulation  of  petroleum  is  present 
at  depth.  The  ease  of  penetration  by  the  vibracorer 
into  the  gas-charged  sediment  suggest  that  the 
presence  of  gas  reduces  the  stability  of  the  sedi- 
ment. Areas  where  sediments  are  charged  with 
biogenically  and  thermogenically  derived  gas  may 
be  hazardous  for  any  future  engineering  develop- 
ments in  the  area.  (Sinha-OEIS) 
W  80-05  596 

QUALITY  ASSURANCE  PROGRAM  FOR 
TRACE  PETROLEUM  COMPONENT  ANALY- 
SIS 

NOAA  National  Analytical  Facility,  Seattle,  WA. 
W.  D.  MacLeod,  Jr.,  D.  W.  Brown,  M.  M.  Krahn, 
P.  Prohaska,  and  D.  Gennero. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  479-511,  October  1979. 
2  Tab,  15  Ref,  3  Append.  NOAA,  Environmental 
Research  Laboratories,  Outer  Continental  Shelf 
Environmental  Assessment  Program,  Boulder, 
Colorado. 

Descriptors:  'Pollutant  identification,  'Analytical 
techniques,  'Baseline  studies,  'Water  pollution, 
'Quality  control,  Testing  procedures,  Oil  pollu- 
tion, Environmental  effects,  Alaska,  Resources  de- 
velopment, 'Outer  Continental  Shelf,  Petroleum 
development,  Hydrocarbons. 

The  objectives  of  this  study  are  to  coordinate  and 
conduct  an  analytical  quality-assurance  program 
that  compares  results  among  Principal  Investiga- 
tors (Pi's)  within  the  OCSEAP  and  to  recommend 


procedural  modifications  for  improved  analytical 
techniques,  particularly  those  dealing  with  polar 
organic  compounds  associated  with  petroleum.  Ef- 
fective measurement  of  hydrocarbons  in  marine 
sediments  requires  standardized  extraction  proce- 
dures that  are  efficient  and  reproducible.  Hence, 
studies  comparing  existing  state-of-art  methodolo- 
gy with  new  methodology  provides  valuable  infor- 
mation on  this  technology.  Once  the  major  proce- 
dures were  interrelated  statistically,  using  the  In- 
terim Reference  Material  (IRM)  as  test  sample,  the 
way  was  paved  for  interlaboratory  calibration  ef- 
forts. If  most  of  these  laboratories  report  back 
analytical  data  on  most  of  these  hydrocarbons, 
along  with  typical  blank  analyses,  it  should  be 
possible  to  make  useful  statistical  statements  about 
the  quality  assurance  of  OCS  hydrocarbon  analy- 
ses. Petroleum  also  contains  many  organic  com- 
pounds more  polar  than  hydrocarbons.  Analytical 
methodology  to  extract  and  analyze  toxic  polar 
organics  at  trace  levels  remains  largely  unexplored 
with  respect  to  samples  from  the  marine  environ- 
ment. Hence,  establishment  of  efficient,  statistical- 
ly-proven, ultra-sensitive  analytical  procedures  for 
these  compounds  is  important  to  the  OCS  pro- 
gram. (Sinha-OEIS) 
W80-05602 


TOXICITY  OF  LANDFILL  LEACHATES, 

Babichuk  Construction  Ltd.,  Calgary  (Alberta). 
R.  D.  Cameron,  and  F.  A.  Koch. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  4,  p  760-768,  April,  1980.  5  Fig,  7  Tab, 
3  Ref. 

Descriptors:  'Toxicity,  'Leachate,  'Landfills,  At- 
tenuation, Chemical  analysis,  Hydrogen  ion  con- 
centration, Precipitation(Atmospheric),  Recycling, 
Water  pollution  treatment. 

This  paper  is  unique  in  that  it  assesses  leachate 
toxicity  using  data  on  'natural'  landfill  leachates 
and  'synthetic'  leachates  from  lysimeter  studies. 
Landfill  leachates  are  highly  toxic  at  the  discharge 
point  in  spite  of  attenuation.  Agents  of  toxicity  are 
easily  identifiable  in  landfill  leachates  and  can  be 
correlated  with  leachate  chemical  composition. 
Over  94%  of  observed  toxicity  is  due  to  variations 
in  un-ionized  ammonia,  tannin,  copper,  and  hydro- 
gen ion  concentration.  Toxicity  measurements  can 
be  misleading  due  to  the  effects  of  pH.  Thus,  in 
addition  to  testing  at  pH  7,  toxicity  should  be 
measured  at  the  original  pH.  The  logarithmic 
decay  of  toxicity  is  accelerated  under  conditions  of 
high  precipitation.  Recycling  of  leachate  attenuat- 
ed toxicity  five  times  as  fast  per  unit  equivalent 
precipitation  as  precipitation  alone  did.  Physical 
treatment  of  leachate  with  peat  and  combined 
physical/chemical  treatment  were  both  shown  to 
be  effective  in  reducing  leachate  toxicity.  (Purdin- 
NWWA) 
W80-05654 
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THE  DISTRIBUTION  AND  ABUNDANCE  OF 
POLYCHLORINATED  BIPHENYLS  IN  SUR- 
FACE WATERS  OF  BLOOMINGTON,  INDI- 
ANA, ,  „  , 
Indiana  Univ.  at  Bloomington.  Dept.  of  Geology. 
M.  L.  Epstein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-216716, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
MA  thesis,  May  1979.  71  p,  15  Fig,  31  Tab,  22  Ref. 
OWRT-C-7681(No  7256)(1). 

Descriptors:  'Polychlorinated  biphenyls,  'Surface 
waters,  'Gas  chromatography,  'Runoff,  'Path  of 
pollutants,  Storm  runoff,  Rainfall-runoff  relation- 
ships, Indiana,  'Bloomington(IN),  'Water  analysis, 
Streamflow. 

During  or  immediately  following  major  meteoro- 
logic  events,  1.89  liter  grab  samples  were  obtained 
from  10  major  stream  sampling  sites  located  in  and 
around  the  Bloomington  area  between  October 
1976  and  August  1978.  These  samples  were  ex- 
tracted with  carbon  tetrachloride  and  analyzed  by 
gas    chromatography    and    gas    chromatography 
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coupled  with  mass  spectrometry.  Polychlorinated 
biphenyls  (PCBs)  were  found  at  all  the  major  sites 
and  ranged  in  concentration  from  less  than  1  mi- 
crogram per  liter  (ug/1)  to  70  ug/1.  The  greatest 
concentrations  were  found  downstream  from  the 
Winston-Thomas  Waste  Water  Treatment  Plant  on 
Clear  Creek.  Sequential  grab  samples  provided  the 
opportunity  to  study  the  concentration-discharge 
relationship,  which  was  found  to  be  dependent 
upon  the  source  of  the  PCBs.  The  concentration  of 
PCBs  at  one  site  located  immediately  downstream 
of  the  WWTP  decreased  with  an  increase  in  flow; 
all  other  sites  exhibited  the  opposite  relationship. 
At  all  sites,  total  mass  transport  of  PCBs  increased 
during  periods  of  elevated  stream  discharge;  the 
amount  by  which  the  mass  increased  was  also 
found  to  be  dependent  upon  the  source. 
W80-05401 


INORGANIC  CHEMISTRY  OF  URBAN 
RUNOFF  AND  HYDROLOGIC  RELATION- 
SHIPS, BLOOMINGTON,  INDIANA, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geology. 
D.  W.  Clark. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-216708, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
MA  Thesis,  October  1979.  93  p,  25  Fig,  8  Tab,  20 
Ref,  4  Append.  OWRT-C-7681(No  7256)(2). 

Descriptors:  'Pollutants,  Storm  runoff,  'Water 
quality,  'Gaging  stations,  Discharge(Water),  Hy- 
drographs,  Parameters,  Concentrations,  Karst, 
Rainfall-runoff  relationships,  Path  of  pollutants, 
Sampling,  Water  analysis,  Effluents,  'Urban 
runoff,  Indiana,  'Bloomington(IN). 

Identification  and  quantification  of  key  pollutants 
and  the  impact  of  storm-water  runoff  was  carried 
out  in  the  karst-controlled  landscape  of  Blooming- 
ton,  Indiana,  and  surrounding  suburban  and  agri- 
cultural areas.  Water  quality  data  were  obtained 
from  10  gaging  stations  and  5  subsites  before  and 
after  rainfalls  of  differing  intensities  and  duration. 
Concentrations  of  N03,  NH3,  P04,  F,  K,  Fe,  and 
Mn  were  increased  at  the  sewage  treatment  plant 
and  stcrm  sewer  outfalls  and  for  several  miles 
downstream.  Values  of  Na,  CI,  S04,  conductivity, 
and  Zn  were  highest  in  the  runoff  from  the  most 
developed  areas.  There  were  no  increases  of  N03, 
NH3,  P04,  and  suspended  sediment  correlating  to 
an  increased  proportion  of  impervious  cover. 
Simple  dilution  was  the  reason  concentrations  of 
most  parameters  decreased  with  increasing  dis- 
charge with  the  exception  of  suspended  sediment, 
turbidity  and  ions  related  to  the  particulate  load 
which  increased  with  increasing  discharge.  Im- 
provement of  a  mathematical  relationship  of  con- 
centration to  discharge  was  realized  when  samples 
taken  on  the  rising  limb  of  the  discharge  hydro- 
graph  were  separated  from  those  on  the  falling 
limb.  The  transport  of  dissolved  chemicals  through 
a  storm  runoff  period  is  extremely  complex  and 
lacks  uniformity,  necessitating  individual  treatment 
of  parameters. 
W8O-054O2 


OCCURRENCE  AND  ACTIVITY  OF  IRON  AND 
SULFUR-OXIDIZING  MICROORGANISMS  IN 
ALKALINE  COAL  STRIP  MINE  SPODLS, 

National  Bureau  of  Standards,  Washington,  DC. 
G.  J.  Olson,  G.  A.  McFeters,  and  K.  L.  Temple. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204340, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Montana  Water  Resources  Research  Center,  Mon- 
tana State  University,  Bozeman, 

Descriptors:  'Sulfur  bacteria,  'Strip  mines,  'Coal 
mines,  'Acid  mine  water,  'Metals,  Spoil  banks, 
Thiobacillus  ferrooxidans,  Groundwater,  Overbur- 
den, Alkaline  soils,  Microorganisms,  Reclamation, 
Hydrogen  sulfide,  Path  of  pollutants,  Montana, 
Sulfur  cycle,  Geomicrobiology,  Pyrite  oxidation, 
Metal  precipitation,  Southeastern  Montana,  West- 
ern coal. 

Spoils  samples  collected  from  a  coal  strip  mine  in 
southeastern  Montana  were  examined  for  popula- 
tions and  activities  of  iron-  and  sulfur-oxidizing 
bacteria.  Spoils  examined  were  of  three  types:  (1) 


acidic  pyrite-rich  waste  coal,  (2)  oxidation  halo 
material,  and  (3)  alkaline,  which  was  the  most 
widespread  type.  Bacterial  numbers,  sulfur  oxida- 
tion, and  14C02  uptake  activity  declined  to  low 
levels  in  the  summer  when  spoils  were  dry.  Even 
in  wetter  spring  months  pyritic  spoils  contained 
relatively  low  numbers  of  acidophilic  iron-  and 
sulfur-oxidizing  bacteria,  probably  indicative  of 
water  stress  since  the  same  spoils  incubated  with 
excess  water  or  dilute  mineral  salts  showed  consid- 
erably greater  bacterial  numbers  and  activity.  Cer- 
tain wells  in  coal  and  spoils  aquifers  contained 
substantial  populations  of  iron-oxidizing  acidophil- 
ic bacteria.  However,  these  wells  were  always  of 
alkaline  or  neutral  pH  indicating  that  bacterial 
pyrite  oxidation  occurred  in  localized  areas  where 
groundwaters  contacted  either  replaced  spoils  or 
coal  which  contained  either  pyrite  or  other  metal 
sulfides.  Bacterial  activity  may  contribute  to  trace 
metal  and  sulfate  leaching  which  occur  in  the  area. 
(Hunt-Montana) 
W80-O54O4 


THE  OCCURRENCE  AND  BEHAVIOR  OF  HA- 
LOMETHANES  IN  THE  AQUATIC  ENVIRON- 
MENT, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

F.  M.  DTtri,  and  S.  W.  Kaczmar. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-190317, 

Price  codes:  A07  in  paper  copy.  A01  in  microfiche. 

Project  Completion  Report,  April,  1980.  125  p,  12 

Fig,  8  Tab,  4  Append.  OWRT  A-lOO-MICH(l), 

14-34-0001-9024. 

Descriptors:  'Halogens,  'Chlorine,  'Waste  water 
treatment,  'Halomethanes,  'Chlorination,  Chloro- 
form, Tertiary  treatment,  Europium,  Dysprosium, 
Bromine,  Ion  tracer,  Neutron  activation,  Michigan, 
•Red  Cedar  River(MI),  'Sewage  tracer;  Adsorp- 
tion experiments,  Haloform  oxygen  gas  transfer, 
East  Lansing(MI),  Sewage  treatment  plant. 

This  study  was  conducted  to  determine  the  impact 
of  the  release  of  halomethanes  produced  during  the 
chlorination  of  wastewater  that  was  discharged 
into  the  Red  Cedar  River.  The  levels  of  chloro- 
form in  sewage  were  monitored  as  it  passed 
through  the  East  Lansing  sewage  treatment  plant. 
The  production  of  halomethanes  during  chlorina- 
tion was  demonstrated  by  an  increase  from  <1.0 
ug/1  to  16.0  ug/1  chloroform  following  chlorina- 
tion of  tertiary  treated  sewage.  The  Red  Cedar 
River  was  sampled  and  analyzed  for  halomethanes 
The  development  of  a  sewage  tracer  was  investi- 
gated to  provide  a  means  to  differentiate  changes 
in  haloform  levels  in  the  river  due  to  dilution  from 
those  occurring  as  a  result  of  volatization  or  ad- 
sorption. The  methods  researched  were  neutron 
activation  analysis  of  europium,  dysprosium  and 
bromine,  as  well  as  a  fluorescence  and  chloride  ion 
tracer.  The  neutron  activation  methods  were  the 
most  sensitive,  with  limits  of  detection  of  1 .0  ug/1 
dysprosium  and  35.0  ug/1  europium.  Laboratory 
controlled  haloform/oxygen  gas  transfer  and  ad- 
sorption experiments  were  conducted  to  predict 
the  persistence  of  haloforms  in  a  river  system. 
Oxygen  to  haloform  gas  transfer  ratios  and  a  meas- 
ured log  sediment-water  partition  coefficient  were 
used  to  calculate  Red  Cedar  River  haloform  volati- 
zation half-lives. 
W80-05407 


EFFECTS  OF  A  WINDSTORM  AND  FOREST 
FTRE  ON  CHEMICAL  LOSSES  FROM  FOR- 
ESTED WATERSHEDS  AND  ON  THE  QUAL- 
ITY OF  RECErvTNG  STREAMS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  W.  Schindler,  R.  W.  Newbury,  K.  G.  Beaty,  J. 
Prokopowich,  and  T.  Ruszczynski. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  3,  p  328-334,  March  1980.  2  Fig, 
5  Tab,  8  Ref. 

Descriptors:  'Forest  fires,  'Winds,  'Nutrients, 
•Runoff,  'Canada,  Water  quality,  Effects,  Stream- 
flow,  Phosphorus,  Nitrogen,  Potassium,  Water 
yield,  Forest  watersheds,  Watersheds(Basins), 
Demonstration  watersheds, 


Precipitation(Atmospheric),  Data  collections,  On- 
site  data  collections,  Data  processing,  Nutrient 
losses,  Windstorms. 

A  severe  natural  windstorm  followed  by  a  high 
intensity  forest  fire  caused  significant  increases  in 
runoff  and  in  losses  of  nitrogen,  phosphorus,  and 
potassium  from  two  small  Precambrian  water- 
sheds. Both  the  windstorm  and  the  fire  had  signifi- 
cant effects  on  water  and  chemical  yields.  Water 
yields  in  the  two  basins  were  1.6  and  1.8  times  the 
pre-impact  means,  respectively,  in  the  year  after 
the  burn.  Maximum  chemical  losses  were  observed 
for  nitrate,  with  values  of  3.4  and  9  times  the  pre- 
impact  means  for  the  two  basins  in  the  year  after 
the  burn.  Increases  in  annual  yields  of  most  chemi- 
cal parameters  were  1.1  to  2.9  times  the  back- 
ground. Both  increased  concentrations  and  in- 
creased flow  volumes  appear  to  be  responsible  for 
the  increased  nutrient  losses.  (Sims-ISWS) 
W80-O5421 


DEMTRIFICATION    IN    LAKE    227    DURING 
SUMMER  STRATIFICATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-05427 


REVISION  OF  THE  DOCUMENTATION  FOR 
A  MODEL  FOR  CALCULATING  EFFECTS  OF 
LIQUID  WASTE  DISPOSAL  IN  DEEP  SALINE 
AQUIFERS. 

INTERA  Environmental  Consultants,  Inc.,  Hous- 
ton, TX. 

For  primary  bibliographic  entry  see  Field  6A. 
W80-05437 


HYDROLOGIC  ENVIRONMENT  OF  THE  SI- 
LURIAN SALT  DEPOSITS  EN  PARTS  OF 
MICHIGAN,  OHIO,  AND  NEW  YORK, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W80-O5443 


WATER  QUALITY  OF  THE  FRENCH  BROAD 
RIVER,  NORTH  CAROLINA-AN  ANALYSIS 
OF  DATA  COLLECTED  AT  MARSHALL,  1958- 

77, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

C.  C  Daniel,  III,  H.  B.  Wilder,  and  M.  S.  Werner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-1 19860, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

79-87,  1979.  53  p,  15  Fig,  14  Tab,  19  Ref. 

Descriptors:  'Water  quality,  'North  Carolina, 
•Streams,  'Water  analysis,  Analytical  techniques, 
Data  collections,  Chemical  analysis,  Water  chemis- 
try, Surface  waters,  Flow  characteristics,  Suspend- 
ed load,  Bacteria,  Water  pollution  sources,  Evalua- 
tion, Hydrograph  analysis,  'French  Broad 
River(NC),  'Western  North  Carolina. 

An  investigation  of  water  quality  in  the  industrial- 
ized French  Broad  River  basin  of  western  North 
Carolina  has  identified  water-quality  variations,  the 
extent  of  man's  influence  on  water  quality,  and 
trends  in  changes  in  the  chemical  quality  of  the 
river.  The  study  centered  on  data  collected  during 
1958-77  at  the  U.S.  Geological  Survey's  stations  at 
Marshall,  N.C.  The  French  Broad  is  a  clean  river. 
Only  occasionally  have  concentrations  of  some 
trace  metals  been  observed  to  exceed  drinking 
water  standards.  However,  58  percent  of  samples 
analyzed  for  fecal  conform  bacteria  during  1974-77 
exceeded  criteria  levels  for  bathing  waters.  Most 
water-quality  variations  are  associated  with  vari- 
ations in  streamflow.  Concentrations  of  constitu- 
ents transported  in  solution  generally  decrease  at 
higher  flows,  whereas  concentrations  of  materials 
associated  with  suspended  sediment  increase  with 
flow.  No  correlation  between  discharge  and  nutri- 
ent concentrations  has  been  observed.  Man's  activ- 
ities in  the  basin  have  resulted  in  deterioration  of 
water  quality.  In  1958,  an  estimated  64  percent  of 
the  inorganic  dissolved-solids  load  in  the  river  at 
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Marshall  was  due  to  man-made  pollution,  and  by 
1966,  it  was  74  percent.  As  of  1977,  water  quality 
had  returned  to  levels  of  1958,  apparently  the 
result  of  new  waste-water  treatment  facilities  and 
improved  industrial  technology.  (Kosco-USGS) 
W80-05445 

GEOLOGIC    MIGRATION    POTENTIALS    OF 
TECHNETIUM-99  AND  NEPTUNIUM-237, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5E. 

W80-05446 


A  ONE-DIMENSIONAL,  STEADY-STATE,  DIS- 
SOLVED-OXYGEN MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  SAND 
CREEK,  DECATUR  COUNTY,  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

W  G.  Wilber,  C.  G.  Crawford,  and  J.  G.  Peters. 
Available    from:    OFSS    Box    25425,    Fed.    Ctr. 
Denver,  CO.,  80225,  Paper  copy  $10.75,  micro- 
fiche $3.50.  Geological  Survey  open-file  report  79- 
1344,  September  1979.  76  p,  31  Fig,  15  Tab,  53  Ref. 

Descriptors:  'Model  studies,  *Dissolved  oxygen, 
•Waste  assimilative  capacity,  'Water  quality,  •In- 
diana, Streams,  Streamflow,  Low  flows,  Reaera- 
tion,  Effluents,  Forecasting,  Water  quality  stand- 
ards, Water  pollution,  Waste  water  disposal,  Waste 
water  treatment,  Biochemical  oxygen  demand,  Ni- 
trification, Ammonia,  Nitrates,  Nutrients,  Math- 
ematical models,  "Decatur  County(Ind),  'Sand 
Creek(Ind). 

A  digital  model  calibrated  to  conditions  in  Sand 
Creek  near  Greensburg,  Ind.,  was  used  to  develop 
alternatives  for  future  waste  loadings  that  would 
be  compatible  with  Indiana  stream  water-quality 
standards  defined  for  two  critical  hydrologic  con- 
ditions, summer  and  winter  low  flows.  The  only 
point-source  waste  load  affecting  Sand  Creek  in 
the   vicinity   of  Greensburg   is   the   Greensburg 
wastewater-treatment    facility.    Non-point,    unre- 
corded waste  loads  seemed  to  be  significant  during 
three  water-quality  surveys  done  by  the  Indiana 
State  Board  of  Health.  Natural  streamflow  in  Sand 
Creek  during  the  summer  and  annual  7-day,  10- 
year  low  flow  is  zero  so  no  benefit  from  dilution  is 
provided.   Effluent  ammonia-nitrogen   concentra- 
tions from  the  Greensburg  wastewater-treatment 
facility  will  not  meet  Indiana  water-quality  stand- 
ards during  summer  and  winter  low  flows.  To 
meet  the  water-quality  standard  the  wastewater- 
effluent  would  be  limited  to  a  maximum  total  am- 
monia-nitrogen   concentration    of   2.5    mg/1    for 
summer  months  (June  through  August)  and  4.0 
mg/1    for    winter    months    (November    through 
March).  Model  simulations  indicate  that  benthic- 
oxygen  demand,  nitrification,  and  the  dissolved- 
oxygen  concentration  of  the  wastewater  effluent 
are  the  most  significant  factors  affecting  the  in- 
stream     dissolved-oxygen     concentration     during 
summer  low  flows.  The  model  predicts  that  with  a 
benthic-oxygen  demand  of  1.5  grams  per  square 
meter  per  day  at  20C  the  stream  has  no  additional 
waste-load  assimilative  capacity.  Present  carbona- 
ceous biochemical-oxygen  demand  loads  from  the 
Greensburg  wastewater-treatment  facility  will  not 
result   in   violations   of  the   in-stream   dissolved- 
oxygen  standard  (5  mg/1)  during  winter  low  flows. 
(Kosco-USGS) 
W80-05451 


The  Wasatch  Plateau-Book  Cliffs  area  in  east-cen- 
tral Utah  consists  of  about  8,000  square  miles 
within  the  upper  Colorado  River  drainage  system. 
Coal  production  in  the  area  is  expected  to  increase 
from  8  million  tons  to  as  much  as  30  million  tons 
annually  within  the  next  10  years.  Most  sources  of 
water  supply  will  be  subjected  to  possible  contami- 
nation and  increased  demands  by  coal-related  mu- 
nicipal and  industrial  growth  in  the  area.  The 
report  presents  a  compilation  of  coal-related 
ground-water  data  from  many  unpublished  sources 
for  the  use  of  local  and  regional  water  planners 
and  users.  The  report  includes  generalized  strati- 
graphic  sections  and  hydrologic  characteristics  of 
rocks  in  the  Wasatch  Plateau-Book  Cliffs  area, 
records  of  selected  test  holes  and  water  wells,  logs 
of  selected  test  holes  and  water  wells,  water  levels 
in  selected  wells,  records  of  selected  springs,  rec- 
ords of  ground-water  discharge  from  selected 
mines,  and  chemical  analyses  of  water  from  select- 
ed test  holes,  water  wells,  springs,  and  mines. 
(Kosco-USGS) 
W80-05453 

MICROBIOLOGICAL  EFFECTS  OF  RE- 
CHARGING THE  MAGOTHY  AQUIFER,  BAY 
PARK,  NEW  YORK,  WITH  TERTIARY-TREAT- 
ED SEWAGE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

G.  G.  Ehrlich,  H.  F.  H.  Ku,  J.  Vecchioli,  and  T. 
A.  Ehlke. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $1.75.  Geological  Survey 
Professional  Paper  751-E,  1979.  18  p,  7  Fig,  15 
Tab,  42  Ref. 

Descriptors:  'Microbiology,  *Artificial  recharge, 
•Aquifers,  *Tertiary  treatment,  •Sewage,  New 
York,  Waste  water  disposal,  Injection  wells,  Well 
screens,  Chlorination,  Reclaimed  water,  Bacteria, 
Coliforms,  Water  quality,  Path  of  pollutants, 
Water  chemistry,  Trubidity,  Water  reuse,  *Long 
Island(NY),  Well  clogging. 

Injection  of  highly  treated  sewage  (reclaimed 
water)  into  a  sand  aquifer  on  Long  Island,  N.Y., 
stimulated  microbial  growth  near  the  well  screen. 
Chlorination  of  the  injectant  to  2.5  milligrams  per 
liter  suppressed  microbial  growth  to  the  extent  that 
it  did  not  contribute  significantly  to  head  buildup 
during  injection.  In  the  absence  of  chlorine,  micro- 
bial growth  caused  extensive  well  clogging  in  a 
zone  immediately  adjacent  to  the  well  screen. 
During  a  resting  period  of  several  days  between 
injection  and  well  redevelopment,  the  inhibitory 
effect  of  chlorine  dissipated,  and  microbial  growth 
ensued.  The  clogging  mat  at  the  well-aquifer  inter- 
face was  loosened  during  this  period,  probably  as  a 
result  of  microbial  activity.  Little  microbial  activi- 
ty was  noted  in  the  aquifer  beyond  20  feet  from  the 
well  screen;  it  probably  resulted  from  small 
amounts  of  biotransformable  substances  not  com- 
pletely filtered  out  of  the  injectant  by  the  aquifer 
materials.  Movement  of  bacteria  from  the  injection 
well  into  the  aquifer  was  not  extensive.  In  one  test, 
in  which  injected  water  had  substantial  total-coli- 
form,  fecal-coliform,  and  fecal-streptococcal  densi- 
ties, no  fecal-coliform  or  fecal-streptococcal  bacte- 
ria, and  only  nominal  total-coliform  bacteria,  were 
found  in  water  from  an  observation  well  20  feet 
from  the  point  of  injection.  (Kosco-USGS) 
W80-05455 


This  paper  reported  on  the  coliform  bacterial  den- 
sities observed  between  September  1976  and  Sep- 
tember 1977  in  two  British  upland  reservoirs 
having  multiple-use  catchment  areas.  The  level  of 
catchment  use  was  defined  in  terms  of  agricultural 
and  recreational  activity,  and  the  rate  of  bacterial 
reduction  in  the  reservoir  impoundments  was  in- 
vestigated. The  applicability  of  previous  studies 
(which  examined  rates  of  coliform  reduction  in 
different  situations)  to  the  British  upland  reservoir 
was  discussed,  and  a  set  of  calculated  purification 
rates,  observed  during  different  limnological  con- 
ditions, were  presented.  (Sims-ISWS) 
W80-05476 

ESTIMATES  OF  ENTRAINMENT  IN  THE 
FRASER  RIVER  PLUME,  BRITISH  COLUM- 
BIA, _  . 

British    Columbia    Univ.,    Vancouver.    Dept.    ot 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05478 

USE  OF  BENTHOS  IN  LAKE  MONITORING, 

Swedish  Environment  Protection  Board,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05480 

CHEMICAL   AVAILABILITY   OF   MERCURY, 
LEAD,   AND  ZINC  IN   MOBILE   BAY   SEDI- 
MENT SUSPENSIONS  AS  AFFECTED  BY  PH 
AND       OXIDATION-REDUCTION       CONDI- 
TIONS, ,     „, 
Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  5A. 
W80-05486 


SELECTED  COAL-RELATED  GROUND- 
WATER DATA,  WASATCH  PLATEAU-BOOK 
CLIFFS  AREA,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

C.  T.  Sumsion. 

Geological  Survey  open-file  report  79-915,  1979. 

25  p,  1  Fig,  1  Plate,  7  Tab,  9  Ref. 

Descriptors:  •Coal  mines,  'Groundwater,  •Hydro- 
logic  data,  •Utah,  •Water  quality,  Coal  mine 
wastes,  Effects,  Water  supply,  Mine  drainage, 
Testing,  Water  wells,  Drillers  logs,  Water  levels, 
Springs,  Discharge(Water),  Water  analysis,  Chemi- 
cal analysis,  *Wasatch  Plateau-Book  Cliffs 
area(Utah). 


REDUCTION  OF  COLIFORM  BACTERIA  IN 
TWO  UPLAND  RESERVOIRS:  THE  SIGNIFI- 
CANCE OF  DISTANCE  DECAY  RELATION- 
SHIPS 

Leeds  Univ.  (England).  School  of  Geography. 
D.  Kay,  and  A.  McDonald. 

Water  Research,  Vol  14,  No  4,  p  305-318,  1980.  7 
Fig,  10  Tab,  42  Ref. 

Descriptors:  *Bacteria,  *Coliforms,  'Reservoirs, 
Land  use,  Path  of  pollutants,  Pollutants,  E.  Coli, 
Water  pollution,  Water  quality,  Sampling,  Model 
studies,  Mathematical  models,  Rainfall,  Runoff, 
Watersheds(Basins),  Water  pollution  sources,  Agri- 
culture, Agricultural  runoff,  'England,  Bacterial 
die  off,  Bacteria  density. 


ADVECTIVE  CONTROL  OF  NUTRIENT  DY- 
NAMICS IN  THE  EPILIMNION  OF  A  LARGE 
RFSFRVOIR 

Cornell  Univ.',  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05491 

THE  HARMONIZATION  OF  THE  MONITOR- 
ING OF  THE  QUALITY  OF  RIVERS  IN  THE 
UNITED  KINGDOM, 

Department  of  the  Environment,  London  (Eng- 

land)- 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05499 

SOME  POSSIBLE  EFFECTS  OF  ARCTIC  IN- 
DUSTRIAL DEVELOPMENTS  ON  THE 
MARINE  ENVIRONMENT, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). Frozen  Sea  Research  Group. 
For  primary  bibliographic  entry  see  Field  5C. 
W80-05501 

HEAVY  METAL  DISTRIBUTION  IN  TWO 
CONNECTICUT  WETLANDS:  A  RED  MAPLE 
SWAMP  AND  A  SPHAGNUM  BOG, 

Connecticut  Univ.,  Storrs. 

J.  A.  Laundre. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-193865, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Master  of  Science  Thesis,   1980.  56  p,  11  Fig,  1 

Tab,  OWRT  A-073-CONN(2),  14-31-0001-6007. 

Descriptors:  *Heavy  metals,  *Distribution  pat- 
terns, Nutrients,  *Water  levels,  Hydrogen  sulfide, 
Swamps,  'Wetlands,  Peat,  Bogs,  Path  of  pollut- 
ants, 'Connecticut,  Accumulation,  Mobilization, 
Red  maple  swamp,  Spagnum  bog. 

The  vertical  distribution  of  Zn,  Cu,  Pb,  Ni,  Mn,  K, 
Na,  N,  Fe,  and  Al  was  studied  in  a  series  of  peat 
cores  taken  from  two  Connecticut  wetlands:  a 
mesotrophic  red  maple  swamp  and  an  oligotrophic 
Sphagnum  bog.  In  addition,  water  table  fluctu- 
ation, sulfide  levels,  and  elemental  input  from  leaf 
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litter  were  measured  and  used  in  interpreting  the 
distributional  patterns  of  the  elements.  Within  the 
two  wetlands  most  elements  accumulate  to  some 
extent  in  the  peat  above  the  water  table.  Elements 
below  the  high  water  level  are  subject  to  some 
leaching.  The  red  maple  swamp  does  not  act  as  a 
trap  for  Pb  or  Zn.  However,  Cu,  Ni,  Mn,  Fe,  Na, 
and  K  enrichment  does  occur  in  border  areas  that 
are  influenced  by  inflowing  spring  water.  Only  Ni 
is  higher  in  mineral  soil-peat  contact  areas  not 
influenced  by  springs,  indicating  possible  leaching 
of  Ni  from  the  uplands.  Lead  does  not  enter  the 
red  maple  swamp  in  seepage  or  spring  water;  it 
apparently  only  enters  through  the  atmosphere. 
W80-05514 


OPERATIONAL  METHODS  FOR  ANALYSIS 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05515 


ECOLOGICAL  STUDIES  OF  COLONIAL  SEA- 
BIRDS  AT  CAPE  THOMPSON  AND  CAPE  LIS- 
BURNE,  ALASKA, 

Ecological  Research  Associates,  Fairbanks,  AK. 
For  primary  bibliographic  entry  see  Field  5C. 
W80-05530 


DISTRIBUTION  AND  DYNAMICS  OF  HEAVY 
METALS  IN  ALASKAN  SHELF  ENVIRON- 
MENTS SUBJECT  TO  OIL  DEVELOPMENT, 

ka  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
D.  C.  Burrell. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Jn> 
gators  for  year  ending  March  1979.  Vol  V,  Recep- 
tors-Microbiology, Contaminant  Baselines,  p  326- 
546,  October  1979.  56  Fig,  41  Tab.  NOAA,  Envi- 
ronmental Research  Laboratories,  Outer  Continen- 
tal Shelf  Environmental  Assessment  Program. 
Boulder,  Colorado.  NOAA-03-5-022-56. 

Descriptors:  *Heavy  metals,  'Baseline  studies, 
*Paths  of  pollutants,  Environmental  effects,  Es- 
tuarines,  Oil  industry,  Water  pollution  effects,  Oil 
pollution,  'Outer  Continental  Shelf,  Gulf  of 
Alaska,  Bering  Sea,  Beaufort  Sea,  Petroleum  de- 
velopment. 

The  baseline  work  was  completed  in  the  Beaufort 
Sea  and  in  Cook  Inlet  during  the  current  1978-79 
contract  period.  The  primary  objective  of  this  pro- 
gram is  to  research  natural  pathways  of  potentially 
toxic  heavy  metals  to  and  through  Alaskan  shelf 
and  coastal  biota  (with  emphsis  on  commeri 
important  benthic  species)  and  hence  to  determine 
and  predict  changes  likely  to  result  from  oil  indus- 
try activity.  Ancillary  components  include:  (1) 
characterizing  the  heavy  metal  inventories  of  the 
water,  sediment  and  indigenous  biota  in  those  geo- 
graphical areas  for  which  no  background  data 
exist;  (2)  determining  non-biological  pathway? 
(rates  and  routes  under  both  natural  and  stressed 
conditions)  of  the  heavy  metals  as  these  affect  the 
availability  of  metals  to  the  organisms;  and  (3) 
toxicity  effects  of  selected  heavy  metals  to  animals 
which  are  of  major  commercial  importance  under 
Alaskan  environmental  conditions.  Apart  from 
some  continuing  baseline  survey  work,  this  pro- 
gram addresses  basic  problems  in  heavy  metal  cy- 
cling in  estuarine  and  nearshore  areas.  The  work  is 
an  essential  prerequisite  to  an  understanding  of  the 
changes  likely  to  be  induced  in  the  natural  system 
by  thorough  large  scale  energy  development  im- 
pingements. (Sinha-OEIS) 
W80-05535 


THE  USE  OF  POINT  DILUTION  METHODS 
IN  DETERMINING  THE  PERMEABILITIES 
OF  LAND-FILL  MATERIALS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-05554 


ANALYSIS,  CRITIQUE,  AND  REEVALUATION 
OF  HIGH-LEVEL  WASTE  REPOSITORY 
WATER  INTRUSION  SCENARIO  STUDIES, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 

For  primary  bibliographic  entry  see  Field  5E. 
W80-05556 


BACTERIA:  GOOD,  BAD  AND  INDIFFERENT, 

National   Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5C. 

W80-05560 


WHAT  DO  YOU  DO  ABOUT  GAS. 

For  primary  bibliographic  entry  see  Field  5F. 

W80-05567 


SOURCES, 

Hydroscience,  Inc..  Westwood,  NJ. 
A.  R.  Anderson,  P.  W.  Anderson,  W  M.  Dunstan, 
L.  L.  Falk,  and  J.  E.  Kerrigan. 
In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washington,  July  29-August  4, 
1979,  p  8-58,  December  1979.  1  Fig,  40  Tab,  107 
irking  Paper  No  1:  Federal  Plan  for  Ocean 
Research  Development  and  Monitoring, 
FY  1981-1985.  NOAA,  Environmental  Research 
Laboratories,  Boulder,  Colorado. 

Descriptors:  'Water  pollution  sources,  'Waste  dis- 
posal, Baseline  studies,  Environmental  effects,  Ef- 
fluents, Sewage,  Industrial  wastes,  'Outer  Conti- 
nental Shelf,  'Ocean  dumping,  New  York  Bight, 
Southern  California  Bight. 

The  coastal  oceans  of  the  United  States  have  been 
used  for  disposal  of  wastes  for  many  years.  The 
waste  mass  loading  rates  have  grown  as  functions 
of  population  and  production.  Materials  reach  the 
ocean  from  many  sources:  inflow  from  rivers  and 
ice  melt;  transfer  from  the  air  by  fallout,  absorp- 
ipitation;  volcanic  activity;  and  direct 
released  by  humans,  as  treated  or  untreated 
sewage,  industrial  wastes  and  dredged  dumped  ma- 
terials. Estimates  of  total  mass  emission  rates  of  a 
number  of  parameters  to  U.S.  coastal  waters  are 
presented.  The  data  bases  used  are  those  developed 
for  the  New  York  Bight  and  the  Southern  Califor- 
nia Bight.  A  Qualitative  summary  of  raw  liquid 
effluents  from  a  number  of  sources  is  presented  and 
wastes  that  are  now,  or  could  be,  disposed  of  at  sea 
are  listed.  (Sinha-OEIS) 
W80-05568 


ESTUARIES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primarv  bibliographic  entry  see  Field  2L. 

W80-05569 


COASTAL  AND  OPEN  OCEAN  SCIENCE, 

Rhode  Island  Univ.,  Kingston.  School  of  Oceanog- 
raphy. 

M.  Bender,  T.  Church,  D.  Edgington,  M.  G. 
Gross,  and  O.  Haidvogel. 

In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washmeton,  July  29-August  4, 
1979,  p  98-122,  December  1979.  5  Fig,  2  Tab,  15 
Ref,  Working  Paper  No  1:  Federal  Plan  for  Ocean 
Pollution  Research  Development  and  Monitoring, 
FY  1981-1985.  NOAA,  Environmental  Research 
Laboratories.  Boulder,  Colorado. 

Descriptors:  'Waste  disposal,  'Coasts,  'Water  pol- 
lution sources,  Paths  of  pollutants.  Water  pollution 
effects.  Baseline  studies.  Oceans,  Ocean  currents, 
Mixing,  'Outer  Continental  Shelf,  'Ocean  dump- 
ing. Assimilative  capacity. 

The  fate  of  waste  material  in  the  coastal  or  open 
ocean,  deposited  there  either  directly  (by  deliber- 
ate disposal)  or  indirectly  (by  river  flows  or  atmos- 
pheric deposition)  is  considered.  The  material  may 
be  transformed  by  being  dissolved  or  by  forming  a 
new  substance.   It  may  be  mixed  vertically  and 


horizontally  in  the  water  by  small-scale  motion  and 
carried  away  by  larger-scale  currents,  or  it  may  fall 
out  into  the  bottom  sediments.  The  waste  material 
may  be  recycled  or  accumulated  by  these  process- 
es. It  can  also  be  transformed  radioactively,  chemi- 
cally or  biologically.  The  scientific  problem,  then, 
is  a  complicated  one,  involving  a  variety  of  physi- 
cal, chemical,  biological,  geological,  and  combined 
processes,  as  well  as  environmental  factors.  At- 
tacking the  problem  requires  the  effective  applica- 
tion of  much  of  present  knowledge  of  oceanog- 
raphy in  a  truly  interdisciplinary  fashion.  The 
problem  falls  into  two  parts:  the  determination  of 
the  concentration  distribution  in  space  and  time, 
and  the  determination  of  the  biological  effects. 
(Sinha-OEIS) 
W  80-05  570 


DEEPWATER  DUMPSITE  106, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primarv  bibliographic  entry  see  Field  5C. 

W80-05571 


THE  NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  At- 
mospheric Labs. 

For  primary  bibliographic  entry  see  Field  5C. 
W80-05572 


SOUTHERN  CALIFORNIA  BIGHT, 

Southern  California  Coastal  Water  Research  Proj- 
ect, Long  Beach. 
For  primary  bibliographic  entry  see  Field  5C. 

W80-05573 


PUGET  SOUND, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W80-05574 


ENVIRONMENTAL  PERMITTING  FOR 
DRILLING  IN  OFFSHORE  AREAS:  COM- 
MENTS ON  THE  SELECTION  PROCESS  FOR 
DRILLING  FLUIDS, 

For  primary  bibliographic  entry  see  Field  5C. 

W 80-05 577 


ENVIRONMENTAL  MONITORING  ASSOCI- 
ATED WITH  A  PRODUCTION  PLATFORM  IN 
THE  GULF  OF  MEXICO, 

Continental  Shelf  Associates,  Inc.,  Tequesta,  FL. 
D.  A.  Gettleson,  C.  E.  Laird,  R  E.  Putt,  and  R.  E. 
Abbott. 

In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Volume  1,  p  263-270,  1980.  13  Fig,  7  Ref, 
OTC  3706.  Offshore  Technology  Conference, 
Dallas,  Texas. 

Descriptors:  'Drilling  fluids,  'Path  of  pollutants, 
•Monitoring,  'Biota,  Environmental  effects.  Water 
pollution  effects,  Currents(Water),  Gulf  of  Mexico, 
Oil  industry,  'Outer  Continental  Shelf,  Petroleum 
development. 

The  results  of  a  marine  environmental  monitoring 
program  associated  with  drilling  operations  from  a 
production  near  Baker  Bank  in  the  northwestern 
Gulf  of  Mexico  are  described.  The  study  repre- 
sents the  first  environmental  monitoring  program 
conducted  in  the  Gulf  of  Mexico  for  a  production 
platform  located  near  a  sensitive  biological  area- 
Current  direction  and  velocity  data,  amounts  of 
sediment  and  associated  barium  and  chromium 
levels  deposited  in  sediment  traps,  bottom  sediment 
barium  and  chromium  levels,  and  water  column 
data  were  used  to  assess  the  dispersion  and  distri- 
bution characteristics  of  discharged  drilling  muds. 
Television  video-tapes  and  still-camera  photo- 
graphs were  used  to  record  the  abundance,  distri- 
bution and  health  of  the  biota  associated  with 
Baker  Bank  The  monitoring  program  showed  that 
the  prevailing  near-bottom  current  was  to  the 
southwest,  away  from  Baker  Bank.  Components  in 


28 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


the  direction  of  the  Bank  were  rarely  sufficient  to 
transport  discharged  drilling  muds  to  the  Bank. 
Sediment  and  water  column  data  also  indicated 
that  no  drilling  muds  were  transported  to  the 
Bank.  Camera  observations  showed  no  discernable 
changes  in  the  Bank's  biota  during  the  period  of 
the  study.  (Sinha-OEIS) 
W80-05578 


HAZARDS  ANALYSIS  ON  THE  ATLANTIC 
OUTER  CONTINENTAL  SHELF, 

G.  B.  Carpenter,  and  J.  C.  McCarthy. 
In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Vol  1,  p  419-424,  1980.  4  Fig,  4  Ref.  OTC- 
3728.  Offshore  Technology  Conference,  Dallas, 
Texas. 

Descriptors:  'Hazards,  'Exploration,  •Geophysi- 
cal surveys,  'Geology,  'Atlantic  Ocean,  Oil, 
Gases,  Pollution  abatement,  Environmental  effects, 
Water  pollution  control,  Baseline  studies,  Water 
pollution  sources,  'Outer  Continental  Shelf,  U.S. 
East  Coast,  Petroleum  development. 

Analysis  of  high-resolution  geophysical  (HRG) 
data  from  the  Atlantic  Outer  Continental  Shelf 
(OCS)  indicates  that  some  areas  contain  geologic 
and  other  natural  and  manmade  potential  hazards 
and/or  constraints  to  oil  and  gas  exploration.  Re- 
sults of  surveys  in  the  Baltimore  Canyon  Trough 
Southeast  Georgia  Embayment,  and  Georges  Bank 
show  the  Atlantic  OCS  to  have  fewer  near-surface 
geology-related  potential  hazards  than  many  other 
offshore  petroleum  provinces.  However  three 
types  of  geologic  features  on  the  Atlantic  OCS  are 
identified  that  have  a  relatively  high  inherent  risk 
(hazards):  shallow  high-pressure  gas,  shallow 
recent  faulting  (both  rare),  and  submarine  slumps 
and  slides  which  appear  to  be  widespread,  particu- 
larly on  the  high  (6-7  degree)  gradients  of  the 
continental  slope.  Low-rish  geologic  problems 
(constraints)  are  more  prevalent  and  include  such 
common  features  as  buried  stream  channels,  gassy 
sediments,  sand  waves  and  zones  of  erosion  or 
scour.  After  these  and  other  related  aspects  of  the 
local  geology  have  been  identified  and  assessed  in 
terms  of  potential  risk,  recommendations  are  made 
to  the  Secretary  of  the  Interior  regarding  each 
prospective  lease  block.  In  these  recommendations 
blocks  are  either  declared  safe  in  terms  of  surface 
geology-related  problems,  deleted  from  the  sale,  or 
offered  for  lease  with  stipulations  attached.  (Sinha- 
OEIS) 
W80-05581 


A  SEISMOTECTONIC  ANALYSIS  OF  THE 
SEISMIC  AND  VOLCANIC  HAZARDS  IN  THE 
PRIBILOF  ISLANDS-EASTERN  ALEUTIAN  IS- 
LANDS REGION  OF  THE  BERING  SEA, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  6A. 
W80-05583 


DELINEATION  AND  ENGINEERING  CHAR- 
ACTERISTICS OF  PERMAFROST  BENEATH 
THE  BEAUFORT  SEA, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  2C. 

W80-05584 


OFFSHORE  PERMAFROST  STUDIES  AND 
SHORELINE  HISTORY  OF  CHUKCHI  AND 
BEAUFORT  SEAS  AS  AN  AID  TO  PREDICT- 
ING OFFSHORE  PERMAFROST  CONDI- 
TIONS, 

Geological  Survey,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05585 


MARINE  ENVIRONMENTAL  PROBLEMS  IN 
THE  ICE  COVERED  BEAUFORT  SEA  SHELF 
AND  COASTAL  REGIONS, 

Geological  Survey,  Menlo  Park,  CA.  Branch  of 

Pacific-Arctic  Marine  Geology. 

For  primary  bibliographic  entry  see  Field  2C. 


W80-05586 


YUKON      DELTA      COASTAL      PROCESSES 
STUDY, 

Houston  Univ.,  TX.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2C. 

W80-05587 


EARTHQUAKE  ACTIVITY  AND  GROUND 
SHAKING  IN  AND  ALONG  THE  EASTERN 
GULF  OF  ALASKA, 

Geological  Survey,  Menlo  Park,  CA.  Office  of 

Earthquake  Studies. 

For  primary  bibliographic  entry  see  Field  6A. 

W80-05588 


MECHANICS  OF  ORIGIN  OF  PRESSURE 
RIDGES,  SHEAR  RIDGES  AND  HUMMOCK 
FIELDS  IN  LANDFAST  ICE, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05589 


SEISMIC  AND  VOLCANIC  RISK  STUDIES 
WESTERN  GULF  OF  ALASKA, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  6A. 
W80-05590 


SUBSEA    PERMAFROST:    PROBING,    THER- 
MAL REGIME  AND  DATA  ANALYSIS, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05591 


BEAUFORT  SEACOAST  PERMAFROST  STUD- 
IES, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05593 


FAULTING,  SEDIMENT  INSTABILITY,  ERO- 
SION, AND  DEPOSITION  HAZARDS  OF  THE 
NORTON  BASIN  SEA  FLOOR, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-05595 


BIOGENIC  AND  THERMOGENIC  GAS  IN 
GAS-CHARGED  SEDIMENT  OF  NORTON 
SOUND,  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05596 


MODERN  BIOGENIC  GAS-GENERATED 
CRATERS  (SEAFLOOR  'POCKMARKS')  ON 
BERING  SHELF,  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05597 


GEOLOGIC  IMPLICATIONS  AND  POTEN- 
TIAL HAZARDS  OF  SCOUR  DEPRESSIONS 
ON  BERING  SHELF,  ALASKA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-05598 


SEISMOTECTONIC  STUDIES  OF  NORTHERN 
AND  WESTERN  ALASKA, 

Alaska  Univ.,  Fairbanks,  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  6A. 
W80-05599 


OPERATION  OF  AN  ALASKAN  FACILITY 
FOR  APPLICATIONS  OF  REMOTE-SENSING 
DATA  TO  OCS  STUDIES, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05601 


OUTER  CONTINENTAL  SHELF  OIL  AND  GAS 
BLOWOUTS, 

E.  P.  Danenberger. 

Geological  Survey  Open-File  Report  80-101,  1980. 

18  p,  1  Fig,  4  Tab. 

Descriptors:  'Blowouts,  'Hazards,  'Oil  fields, 
Gases,  Oil  pollution,  Water  pollution  sources,  'Oil 
industry,  'Outer  Continental  Shelf,  Petroleum  de- 
velopment, Oil  and  gas  operations. 

Blowouts  are  the  most  costly  and  feared  operation- 
al hazard  related  to  oil  and  gas  operations.  During 
the  8-year  period,  1971-1978,  46  blowouts  occurred 
on  the  Outer  Continental  Shelf  of  the  United 
States.  Thirty  of  the  blowouts  occurred  during 
drilling  operations;  however,  most  of  these 
blowouts  were  of  short  duration  and  had  minimal 
effect.  The  remaining  16  blowouts  occurred  during 
completion,  production,  and  workover  operations. 
Blowouts  during  these  nondrilling  operations  have 
historically  posed  the  greatest  threat  to  human 
safety  and  the  environment.  During  the  8-year 
study  period,  7,553  new  wells  were  started  and  one 
blowout  occurred  for  every  250  wells  drilled.  Oil 
and  condensate  production  amounted  to  2.8  billion 
barrels  with  the  total  blowout  spillage  less  than 
1,000  barrels.  (Sinha-OEIS) 
W80-05604 


RUSTY     MONSTERS-DISINFECTANT     CON- 
TROL OF  IRON  BACTERIAL  INFESTATION, 

Regina  Water  Research  Inst.  (Saskatchewan). 
For  primary  bibliographic  entry  see  Field  5F. 
W80-05614 


MANURE  SPILLS  MAY  BE  THREAT  TO 
WATER  SUPPLIES. 

Canadian  Water  Well,  Vol  6,  No  2,  p  10,  May, 
1980. 

Descriptors:  'Farm  lagoons,  'Water  pollution, 
'Nitrates,  Farm  wastes,  Surface  water,  Ground 
water,  Fishkill,  Public  health,  Ontario,  Runoff, 
Water  pollution  sources. 

Runoff  from  liquid  manure  holding  ponds  has 
caused  significant  surface  water  pollution  and 
threatens  ground  water  supplies  in  southwestern 
Ontario.  High  nitrate  levels  in  drinking  water  can 
cause  methemoglobanemia  in  infants  up  to  several 
months  of  age.  Scientists  at  the  University  of 
Guelph  and  the  University  of  Waterloo  have  been 
studying  nitrate  levels  in  groundwater  surrounding 
an  earthen  liquid  manure  pond.  The  preliminary 
conclusion  from  this  study  is  that  the  effect  of  the 
ponds  on  ground  water  quality  is  minimal.  Howev- 
er, excessive  runoff  may  cause  the  pond  to  over- 
flow. (Purdin-NWWA) 
W80-05624 


THE  ROLE  OF  MACROBENTHIC  ORGAN- 
ISMS IN  MERCURY,  CADMIUM,  COPPER 
AND  ZINC  TRANSFERS  IN  GEORGIA  SALT 
MARSH  ECOSYSTEMS, 

Emory  Univ.,  Atlanta,  GA. 

D.  R.  Kendall. 

Ph.D.  Dissertation,  1978.  254  p. 

Descriptors:  'Distribution  patterns,  'Metals, 
•Benthic  fauna,  'Georgia,  'Salt  marshes,  Bioassay, 
Wetlands,  Seasonal  distribution,  Marshes,  Water 
pollution,  Invertebrates,  Benthos,  Aquatic  animals. 

Seasonal  dynamics  of  Hg,  Cd,  Cu,  and  Zn  in  two 
salt  marsh  estuaries  showed  a  net  buildup  of  organ- 
ic matter  in  sediments  commencing  during  spring, 
concomitant  with  net  decreases  in  leachable  Cu 
and  Zn  during  the  same  periods.  Leachable  Cd  and 
Hg  were  correspondingly  highest  during  spring, 
although  demonstrable  changes  in  water  levels 
were  relatively  slight  between  summer  and  winter 
in  both  estuaries.  Leachable  metal  levels  were  gen- 
erally low  in  subtidal  sediments  of  both  estuaries 
compared  with  corresponding  levels  in  macro- 
benthic  invertebrates.  Intraspecific  macrobenthic 
invertebrate  metal  burdens  were  highly  correlated 
within  body  size  for  the  most  part,  and  independ- 
ent of  seasons,  sediment  levels,  and  spatial  differ- 
ences within  and  between  estuaries.  Interspecific 
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metal  burdens  were  independent  of  trophic  rela- 
tionships in  macrobenthic  invertebrate  species.  The 
distribution  of  Hg  in  macrobenthic  species  ap- 
peared to  be  partially  related  to  body  size,  as 
smaller  species  generally  exhibited  higher  Hg  bur- 
dens than  larger  species,  which  was  not  the  case 
with  Cd,  Cu  and  Zn.  Annual  subtidal  macro- 
benthic metal  budgets  for  both  estuaries  were  rela- 
tively insignificant  compared  to  net  amount  sedi- 
ment accumulations  of  metals  and  total  riverine 
inputs,  suggesting  this  community  plays  a  relative- 
ly insignificant  role  in  the  estuarine  biogeochemi- 
cal  cycle  of  these  metals.  (Steiner-Mass) 
W80-05631 


MIGRATORY  PROPERTIES  OF  SOME  NU- 
CLEAR WASTE  ELEMENTS  IN  GEOLOGIC 
MEDIA, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W80-05661 


THE  TRANSLOCATION  OF  LEAD  AND 
COPPER  IN  TWO  SUBMERGED  AQUATIC 
ANGIOSPERM  SPECIES, 

Westfield  Coll.,  London  (England). 

R.  Peter,  H.  Welsh,  and  P.  Denny. 

Journal  of  Experimental  Botany,  Vol  30,  No  115,  p 

339-345,  April,  1979.  2  Fig,  21  Ref. 

Descriptors:  'Submerged  plants,  'Metals,  'Trans- 
location, Aquatic  plants,  Copper,  Lead,  Pond- 
weeds,  Water  pollution. 

The  translocation  of  lead  and  copper  was  studied 
in  two  species  of  submerged  aquatic  angiosperm, 
Potamogeton  crispus  L.  and  Potamogeton  pectina- 
tus  L.  A  perspex  container  incorporating  a  potters' 
clay  seal  around  the  stems  of  intact  plants  was 
designed  for  the  chemical  separation  of  the  shoot 
and  root  environments  during  11-21  d  treatment 
periods.  Metal  solutions  were  added  to  the  root  or 
shoot  environments  and  concentrations  were  moni- 
tored in  waters  and  sediments.  A  technique  was 
developed  for  the  direct  quantitative  analysis  of 
metals  in  small  (0.02-0.2  mg)  segments  of  water 
plant  tissue,  using  the  graphite  rod  attachment  to 
an  atomic  absorption  spectrophotometer.  Experi- 
mental results  indicated  minimal  translocation  of 
lead,  but  extensive  acropetal  translocation  of 
copper  to  particular  sites  of  accumulation.  (Steiner- 
Mass) 
W80-05678 


HERBICIDE  CONTAMINATION  AND  DECON- 
TAMINATION OF  WELL  WATERS  IN  ONTAR- 
IO, CANADA  1969-78, 

Guelph  Univ.  (Ontario);  and  Ontario  Ministry  of 

Agriculture  and  Food,  Guelph.  Pesticide  Residue 

Lab. 

R.  Frank,  G.  J.  Sirons,  and  B.  D.  Ripley. 

Pesticides  Monitoring  Journal,  Vol   13,  No  3,  p 

120-127,  December,   1979.   1  Fig,  6  Tab,   11  Ref. 

Descriptors:  'Herbicides,  'Water  pollution, 
♦Water  pollution  treatment,  'Water  wells,  Canada, 
Sampling,  Water  analysis,  Water  pollution  sources. 

Between  1969  and  1978,  237  wells  in  Ontario  sus- 
pected of  contamination  were  sampled.  No  identifi- 
able contaminant  could  be  found  in  78  wells.  In  98 
wells,  a  single  herbicide  was  detected,  in  46,  two 
herbicides  were  found;  in  12,  three  herbicides  were 
found;  one  had  four  and  another  had  five  herbi- 
cides. Twenty-two  herbicides  were  identified  with 
levels  of  contamination  ranging  from  0.01  micro- 
grams/liter  to  150  mg/liter.  The  most  frequent 
causes  of  contamination  were  aerial  spray  drift  or 
runoff.  However,  serious  contaminations  were 
caused  by  direct  spills  of  concentrated  herbicide 
into  the  well  and  spraying  solution  around  the 
well.  Subterranean  movement  of  herbicides  into 
wells  resulted  in  persistent  low-level  contamina- 
tion. Case  studies  of  the  decontamination  of  24 
wells  are  presented  in  tabular  form.  In  some  cases, 
the  wells  were  emptied  and  the  contaminated  soil 
was  removed.  Hence  decontamination  was  rapid 
(61-100  days).  Where  only  water  was  removed, 
decontamination  took  20-1093  days.  A  few  wells 
had  to  be  abandoned.  Amitrole,  dinoseb,  and  pi- 


cloram  were  particularly  difficult  to  remove,  but 
alachlor,  atrazine,  and  2-4-D  were  removed  more 
rapidly.  (Purdin-NWWA) 
W80-05679 
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HYPOLIMNION  INJECTION  OF  NUTRIENT 
EFFLUENTS  AS  A  METHOD  FOR  REDUCING 
EUTROPHICATION, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W  80-05422 


THE  ECOLOGY  OF  AEROMONAS  HYDRO- 
PHILA  IN  ALBEMARLE  SOUND,  NORTH 
CAROLINA, 

Wake  Forest  Univ.,  Winston-Salem.  Dept.  of  Biol- 
ogy- 

G.  W.  Esch,  and  T.  C.  Hazen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-2 16682, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
UNC-WRRI  Report  No  153,  Water  Resources  Re- 
search Institute  of  The  University  of  North  Caroli- 
na, Raleigh,  Jan  1980.  116  p,  143  Fig,  7  Tab. 
OWRTB-112-NC(l),  14-34-0001-8106. 

Descriptors:  'Ecology,  'Fish,  Eutrophication,  Nu- 
trients, Phosphorus,  Aeromonas  hydrophila,  'Fish 
diseases,  Chlorophyl  a,  Stress,  'Coliforms,  'Red- 
sore  disease,  'Albemarle  Sound(NC),  North  Caro- 
lina, Chowan  River(NC). 

In  an  attempt  to  identify  parameters  involved  with 
outbreaks  of  fish  red-sore  disease  in  Albemarle 
Sound,  N.  C,  densities  of  Aeromonas  hydrophila, 
fecal  and  total  coliforms  were  measured  in  con- 
junction with  18  physical  and  chemical  parameters 
at  29  stations.  Strong  correlations  between  A.  hy- 
drophila densities  and  phosphorus  and  phosphates 
were  found.  Data  indicated  that  87%  of  the  water 
samples  had  total  phosphorus  concentrations  sug- 
gesting eutrophic  conditions.  In  July  1979  densities 
of  A.  hydrophila  exceeded  1,000  cfu  ml,  corre- 
sponding with  a  massive  outbreak  of  red-sore  dis- 
ease in  commercial  and  game  fish.  Evidence  indi- 
cates that  stress  plays  a  major  role  in  the  disease. 
The  authors  propose  a  combination  of  factors  are 
responsible  in  Albemarle  Sound,  including  various 
forms  of  nitrogen,  phosphate,  total  phosphorus  and 
total  organic  carbon  which  create  conditions  con- 
ducive to  abundance  of  A.  hydrophila.  Thus,  the 
combination  of  excessive  nutrient  loading,  in- 
creased density  of  A.  hydrophila  and  host  stress 
would  lead  to  outbreaks  of  red-sore  disease  and 
fish  mortality. 
W80-O5464 


SUBLETHAL  EFFECTS  OF  POLLUTANTS: 
TEST  OF  THE  USEFULNESS  OF  LIFE  TABLES 
FOR  EVALUATING  THE  IMPACT  OF  CHRON- 
IC TOXICITY, 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 
J.  D.  Allan,  and  R.  E.  Daniels. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-216674, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Maryland,  Technical  Report  No  57,  February 
1980.  60  p,  14  Fig,  5  Tab,  35  Ref.  OWRT  A-045- 
MD(1),  14-34-0001-8022. 

Descriptors:  'Pollutants,  'Ecology,  Life  tables, 
'Pesticides,  Sublethal  effects,  'Toxicity,  Euryte- 
mora  affinis,  Daphnia,  Aquatic  environment,  Eco- 
systems. 

The  estuarine  copepod  Eurytemora  affinis  and  the 
fresh  water  daphniid  Daphnia  pulex  were  used  to 
test  the  usefulness  of  the  intrinsic  rate  of  popula- 
tion increase,  r,  as  a  chronic  bioassay  statistic.  The 
toxicant  used  was  dieldrin,  a  highly  persistent  or- 
ganochlorine  pesticide.  Three  hypotheses  were 
tested:  (1)  the  intrinsic  rate  of  population  increase 
is  not  affected  until  the  48  hour  acute  lethal  con- 
centration (LC50)  is  reached;  (2)  r  decreases  pro- 
portionately with  increasing  dieldrin  concentration 


and  (3)  ris  affected  well  below  the  LC50  value. 
For  E.  affinis  r  declined  precipitously  at  5ppb, 
which  is  20%  of  the  experimentally  determined 
LC50  of  23ppb.  This  decline  is  attributable  to 
increased  time  to  reproductive  maturity,  increased 
time  between  broods  and  increased  mortality  of 
pre-  and  post-reproductive  females.  This  decline  is 
representative  of  Hypothesis  3.  For  D.  pulex  r 
declined  at  200ppb,  which  is  80%  of  the  experi- 
mentally determined  concentration  where  50%  of 
the  animals  were  effectively  damaged  (EC50)  of 
251ppb.  This  decline  in  r  is  attributable  solely  to 
increased  mortality  in  reproductive  females  and  is 
representative  of  Hypothesis  1.  It  is  concluded  that 
r  is  a  better  predictor  of  the  sensitivity  of  E.  affinis 
to  dieldrin  than  the  LC50,  while  r  and  the  EC50 
are  approximately  equal  in  predicting  D.  pulex  and 
E.  affinis  suggests  that  E.  affinis  and  copepods  in 
general  may  be  more  suitable  chronic  bioassay 
organisms  than  D.  pulex. 
W80-05465 


MORPHOLOGY  AND  HAZARDS  RELATED 
TO  NEARSHORE  ICE  IN  COASTAL  AREAS, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
W  J  Stringer. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
1-22,  1979.  6  Fig.  The  University  of  Trondheim, 
The  Norwegian  Institute  of  Technology,  Trond- 
heim, Norway. 

Descriptors:  'Sea  ice,  'Hazards,  'Coasts,  Ice  mor- 
phology, Oil  spills,  Alaska,  Baseline  studies,  Explo- 
ration, Drilling,  'Outer  Continental  Shelf,  Petro- 
leum development,  Ice  conditions. 

The  objective  of  this  study  was  to  develop  a 
general  morphology  of  nearshore  ice  along  the 
Beaufort,  Chukchi  and  Bering  coasts  of  Alaska, 
and  identify  those  features  which  may  represent 
hazards  imposed  by  ice  conditions  on  outer  conti- 
nental shelf  oil  and  gas  development.  Landsat  im- 
agery has  been  utilized  to  map  major  winter  and 
spring  Beaufort,  Chukchi,  and  Bering  Sea  near- 
shore  ice  conditions  for  1973-1977  related  to  re- 
gional ice  morphology.  Following  this,  significant 
features  from  individual  Landsat  image  maps  have 
been  combined  to  yield  regional  maps  of  major  ice 
ridge  systems  for  each  year  of  study  and  maps  of 
flaw  lead  systems  for  representative  seasons  during 
each  year  of  study.  These  regional  maps  have,  in 
turn,  been  used  to  prepare  seasonal  ice  morphol- 
ogy maps.  The  seasonal  ice  morphology  maps 
show,  in  terms  of  a  zonal  analysis,  regions  of 
statistically  uniform  ice  behavior.  The  behavioral 
characteristics  of  each  zone  have  been  described  in 
terms  of  coastal  processes  and  bathymetric  con- 
figuration. Based  on  the  combined  seasonal  mor- 
phologies, a  zonal  analysis  of  potential  hazards 
related  to  offshore  petroleum  development  has 
been  made  for  the  study  area.  The  general  conclu- 
sion is  that  overall  nearshore  sea  ice  behavioral 
patterns  are  sufficiently  similar  from  year  to  year, 
that  5  years'  data  can  yield  some  predictability  in 
terms  of  offshore  sea  ice  hazards  to  oil  and  gas 
development.  The  implications  are  that  geographi- 
cal zones  of  different  design  and  construction  crite- 
ria can  be  established  in  the  offshore  areas  based  on 
the  probability  of  damage  to  the  structure  by  ad- 
verse ice  conditions  and  the  relative  risk  imposed 
to  the  adjacent  ecosystems.  (Sinha-OEIS) 
W80-05500 


SOME  POSSIBLE  EFFECTS  OF  ARCTIC  IN- 
DUSTRIAL DEVELOPMENTS  ON  THE 
MARINE  ENVIRONMENT. 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). Frozen  Sea  Research  Group. 
E.  L.  Lewis. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
369-392,  1979.  5  Fig,  4  Tab,  37  Ref.  The  University 
of  Trondheim,  The  Norwegian  Institute  of  Tech- 
nology, Trondheim,  Norway. 

Descriptors:  'Oil  spills,  'Hazards,  'Arctic.  Sea  ice. 
Drilling,  Transportation,  Baseline  studies.  Water 
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pollution  sources,  Resources  development,  Envi- 
ronmental effects,  Oil  industry,  *Outer  Continental 
Shelf,  Petroleum  development,  Canadian  Arctic, 
Environmental  impact. 

Marine  environmental  disturbances  associated  with 
the  exploratory,  production,  and  transportation 
phases  of  the  exploitation  of  the  arctic  by  primary 
industry  are  discussed.  Some  essential  prerequisites 
for  these  developments  are  to  possess  sufficient 
knowledge  to  identify  potential  conflicts  in  usage 
of  an  area,  and  to  know  ocean  currents,  ice  move- 
ments, etc.  sufficiently  to  predict  effluent  transport. 
Probable  physical  changes  to  the  environment  to 
be  expected  from  routine  operations  and  those  that 
may  result  from  disasters  are  outlined.  By  far  the 
greatest  threat  to  the  environment  from  explorato- 
ry drilling  would  be  from  a  'blowout'  of  oil  and 
gas  from  the  sea  bed  due  to  a  sudden  uncontrolled 
pressure  increase  as  the  drill  bit  penetrated  oil/gas 
bearing  sediments.  Another  possible  source  of  en- 
vironmental contamination  under  exploratory  cir- 
cumstances would  be  oil  or  fuel  spilled  because  of 
serious  damage  to  the  drillship  or  supporting  ves- 
sels. Quantities  of  oil  spilled  are  likely  to  be  far 
greater  during  the  production  and  transportation 
phases  of  development.  (Sinha-OEIS) 
W80-05501 


OIL  POLLUTION  IN  ICE-COVERED  ARCTIC 
WATERS, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
G.  Weller. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
393-406,  1979.  1  Fig,  9  Ref.  The  University  of 
Trondheim,  The  Norwegian  Institute  of  Technol- 
ogy, Trondheim,  Norway. 

Descriptors:  *Sea  ice,  *Ice  cover,  *Hazards,  *Oil 
pollution,  Water  pollution  effects,  Environmental 
effects,  Biota,  Aquatic  life,  Baseline  studies,  Re- 
sources development,  ♦Outer  Continental  Shelf, 
Environmental  assessment,  Beaufort  Sea,  Petro- 
leum development. 

The  problems  of  oil  pollution  in  ice-covered  arctic 
seas  are  discussed,  based  on  the  experiences  and 
studies  in  the  Beaufort  Sea  made  by  the  United 
States'  Outer  Continental  Shelf  Environmental  As- 
sessment Program  and  by  the  Canadian  Beaufort 
Sea  Project.  Problems  of  offshore  petroleum  oper- 
ations in  the  Beaufort  Sea  are  described  in  terms  of 
sea  ice  hazards,  subsea  permafrost,  ice  gouging  and 
climatic  extremes,  and  the  risks  they  pose,  particu- 
larly in  causing  possible  accidental  oil  spills.  These 
risks  are  very  high.  The  probability  of  blowouts 
and  other  oil-spilling  accidents  in  ice-covered 
waters  are  discussed  and  the  likely  transport  path- 
ways and  behavior  of  oil  spilled  in  and  under  the 
sea  ice  are  reviewed.  The  effects  of  the  spilled  oil 
on  the  biota  and  the  environment  vary  with  the 
location  and  the  time  of  the  year  when  the  spill 
occurs,  but  are  largely  speculative  and  difficult  to 
quantify  at  present.  (Sinha-OEIS) 
W80-05502 


ronmental  effects  ('impacts')  of  any  major  federal 
project  in  advance.  Alaskan  North  Slope,  coastal 
and  nearshore  environmental  analyses  of  the  Beau- 
fort Sea,  in  advance  of  a  proposed  oil  and  gas  lease 
sale  there,  provide  case  studies  of  how  ecological 
understanding  can  affect  technology  and  the 
course  of  arctic  marine  development.  These  arctic 
analyses  are  part  of  a  larger  U.S.  Outer  Continental 
Shelf  Environmental  Assessment  Program.  Some 
critics  may  view  such  environmental  studies  as 
more  nuisance  than  substance,  and  an  obsolete 
irrelevance  rooted  in  a  temporary  public  preoccu- 
pation with  the  environment  in  the  late  1960's.  But, 
since  virtually  any  activity  costs  more  in  the 
Arctic  than  at  lower  latitudes,  it  is  especially  im- 
portant to  keep  in  mind  the  cost-to-benefit  ratios 
throughout  an  entire  project,  such  as  resource  ex- 
traction (including  required  environmental  analy- 
ses). (Sinha-OEIS) 
W80-05503 


ASSESSING  IMPACTS  OF  PETROLEUM  DE- 
VELOPMENT ON  ALASKA'S  CONTINENTAL 
SHELF  --  A  NEW  APPROACH, 

LGL  Ecological  Research  Associates,  Bryan,  TX. 
J.  C.  Truett. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
423-434,  1979.  3  Fig,  6  Ref.  The  University  of 
Trondheim,  The  Norwegian  Institute  of  Technol- 
ogy, Trondheim,  Norway. 

Descriptors:  *Environmental  effects,  *Resources 
development,  *Methodology,  Ecology,  Water  pol- 
lution effects,  Baseline  studies,  Alaska,  *Outer 
Continental  Shelf,  Petroleum  development,  Eco- 
logical processes,  Beaufort  Sea. 

Early  in  1976  a  unique  environmental  research 
program  commenced  in  a  barrier  island-lagoon 
system  on  Alaska's  Beaufort  Sea  Coast  to  evaluate 
the  impact  of  proposed  petroleum  developments. 
The  program  was  designed  to  test  an  approach  to 
impact  assessment  that  would  offer  more  relevant 
and  cost-effective  estimates  of  environmental  im- 
pacts than  were  possible  with  conventional  strate- 
gies. The  research  emphasized  investigations  of 
ecological  and  physical  processes  rather  than  call- 
ing for  extensive  inventories  of  components  of  the 
environment.  It  concentrated  on  studying  process- 
es that  supported  components  identified  to  be  of 
special  interest  to  society.  The  analysis  of  process- 
es in  this  study  has  proved  superior  to  convention- 
al strategies  of  environmental  studies  because  (1)  it 
required  the  focusing  of  research  on  environmental 
issues  of  greatest  interest  to  the  public  and  their 
representatives  in  government,  thereby  eliminating 
research  activity  extraneous  to  the  needs  of  impact 
assessment,  (2)  it  addressed  environmental  process- 
es rather  than  components  alone,  so  that  interac- 
tions between  the  components  and  man's  activities 
could  more  easily  be  predicted,  and  (3)  it  created  a 
logical  structure  for  coordinating  the  research  of 
several  scientific  disciplines.  (Sinha-OEIS) 
W80-05504 


SOME  RELATIONSHIPS  BETWEEN  ENVI- 
RONMENTAL ASSESSMENTS  AND  ARCTIC 
MARINE  DEVELOPMENT, 

Alaska  Univ.,  Fairbanks. 
D.  W.  Norton. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
407-421,  1979,  2  Fig,  15  Ref.  The  University  of 
Trondheim,  The  Norwegian  Institute  of  Technol- 
ogy, Trondheim,  Norway. 

Descriptors:  *  Environmental  effects,  'Resources 
development,  "Cost-benefit  analysis,  Arctic,  Water 
pollution  effects,  Baseline  studies,  Oil  industry, 
Leases,  Ecology,  "Outer  Continental  Shelf,  Envi- 
ronmental assessment,  Beaufort  Sea,  Petroleum  de- 
velopment. 

The  U.S.  National  Environmental  Policy  Act  of 
1970  requires  consideration  in  public  of  the  envi- 


ENVIRONMENTAL  HAZARDS  ON  THE 
UNITED  STATES  CONTINENTAL  SHELF, 

Geological  Survey,  Reston,  VA. 
P.  G.  Teleki,  M.  A.  Hampton,  and  L.  E.  Garrison. 
In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
435-448,  1979.  1  Fig,  1  Tab,  62  Ref.  The  University 
of  Trondheim,  The  Norwegian  Institute  of  Tech- 
nology, Trondheim,  Norway. 

Descriptors:  "Hazards,  "Sediments,  "Offshore  plat- 
forms, "Soil  properties,  Sediment  transport,  Re- 
sources development,  Drilling,  Baseline  studies, 
Gases,  Environmental  effects,  Oil  industry,  "Outer 
Continental  Shelf,  Petroleum  development,  Ice 
forces,  Environmental  assessment. 

Accelerated  exploration  for  petroleum  resources  in 
frontier  areas  of  the  United  States  Continental 
Shelf  and  procedures  for  verifying  the  adequacy  of 
the  design  of  offshore  structures  have  placed  re- 


newed emphasis  on  the  evaluation  of  offshore  envi- 
ronmental hazards.  The  U.S.  Geological  Survey 
(USGS)  has  begun  such  an  evaluation  in  support  of 
offshore  engineering  activities,  grouping  the  haz- 
ards into  three  categories:  (1)  geologic/geotechni- 
cal,  (2)  seismic,  and  (3)  oceanographic/meteorolo- 
gic.  The  preliminary  evaluation  indicates  that 
storm-generated  wave  and  wind  forces  will  be  the 
primary  problem  for  platforms  planned  for  off- 
shore New  England  and  the  MidAtlantic  States. 
Currents  and  sediment  transport  may  be  significant 
environmental  problems  in  these  areas.  Strong 
earthquake  ground  motion  can  affect  all  petroleum 
development  areas  along  the  Pacific  Coast  of  the 
U.S.,  and  strong  motion  combined  with  high  wind 
and  sea  states  will  govern  structural  design  criteria 
for  the  Gulf  of  Alaska.  Ice  forces  derived  from  the 
motion  and  the  mechanical  properties  of  floating 
sea  ice  are  the  first  concern  in  drilling,  production 
and  transportation  operations  in  the  potential  lease 
areas  of  the  northern  Bering,  Chukchi,  and  Beau- 
fort Seas.  Because  of  limited  knowledge  about 
them,  the  engineering  properties  of  ice-bonded 
sediments  and  those  containing  clathrates  need  fur- 
ther evaluation.  Most  offshore  areas  still  need  to  be 
studied  in  detail  for  the  occurrence,  areal  extent, 
and  mobility  of  slumping  and  sliding  sediments. 
Investigations  show  that  soil  stability  can  be  de- 
pendent on  wave  conditions  (the  Mississippi 
Delta),  earthquake  shaking  (the  Gulf  of  Alaska), 
and  gas  in  sediments  (Norton  Sound,  Alaska). 
(Sinha-OEIS) 
W80-05505 


FAST  ICE  THICKNESS  AND  SNOW  DEPTH 
RELATIONSHIPS  RELATED  TO  OIL  EN- 
TRAPMENT POTENTIAL,  PRUDHOE  BAY, 
ALASKA, 

P.  W.  Barnes,  E.  Reimnitz,  L.  J.  Toimil,  and  H.  R. 
Hill. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  2,  p 
1205-1225,  1979.  11  Fig,  2  Tab,  14  Ref.  The  Uni- 
versity of  Trondheim,  The  Norwegian  Institute  of 
Technology,  Trondheim,  Norway. 

Descriptors:  "Hazards,  "Sea  ice,  "Ice  cover,  "Oil 
pollution,  "Morphology,  Path  of  pollutants,  Envi- 
ronmental effects,  Resources  development,  Gases, 
Alaska,  Baseline  studies,  "Outer  Continental  Shelf, 
"Fast  ice,  Oil  entrapment,  Prudhoe  Bay,  Petroleum 
development,  Prudhoe  Bay(AK). 

The  undersurface  of  sea  ice  (ice  bottom)  on  arctic 
shelves  acts  upon  the  sea  bed  directly  by  contact 
and  indirectly  by  influencing  hydrology,  and 
serves  as  a  trap  for  pollutants  released  from  the  sea 
bed.  Investigations  in  early  May,  1978,  studied  the 
relationship  between  ice  bottom  morphology,  sea 
bed  morphology,  tidal  currents,  and  variations  in 
snow  thickness  at  three  sites  representing  three 
different  fast-ice  environments-protected  bay, 
deep  open  lagoon,  and  narrow  tidal  channel. 
Trenches  were  cut  through  the  ice  parallel  and 
perpendicular  to  the  sastrugi-sculptured  northeast- 
southwest  trending  snow  ridge  pattern.  Along  the 
trench  transects  snow  depth,  ice  thickness,  and  ice 
draft  were  measured  and  an  upward-directed  side- 
scanning  sonar  was  towed  to  examine  the  morphol- 
ogy of  the  ice  bottom  in  an  area  100  m  square. 
Snow  depth  and  ice  thickness  vary  30-40  cm  along 
the  trench  transects  and  exhibit  a  negative  correla- 
tion-thin ice  coinciding  with  a  thicker  insulating 
snow  cover.  The  three-dimensional  snow  and  ice 
morphology  patterns  reinforced  the  transect  corre- 
lation. Elongate  ridge  and  trough  patterns  on  the 
ice  bottom  parallel  the  surface  snow  ridge  patterns. 
The  results  imply  a  seasonal  stability  for  the  snow 
ridge  pattern  and  that  sub-ice  oil  concentrations 
would  be  indicated  by  surficial  snow  morphology 
in  the  fast  ice  zone.  Sub-ice  oil  would  spread 
parallel  to  the  troughs  most  readily,  and  therefore 
upwind  and  downwind.  In  spring,  gases  will  leak 
to  the  surface.  (Sinha-OEIS) 
W80-05506 


THE  REGULATORY  ASPECTS  OF  OFFSHORE 
PETROLEUM  ACTIVITY  IN  THE  ALASKA 
BEAUFORT  SEA  -  AN  INDUSTRY  VIEW- 
POINT, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


R.  C.  Herrera. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  1,  p 
449-465,  1979.  1  Fig,  6  Ref,  Append.  The  Universi- 
ty of  Trondheim,  The  Norwegian  Institute  of 
Technology,  Trondheim,  Norway. 

Descriptors:  'Resources  development,  'Oil  indus- 
try, 'Regulation,  'Environmental  effects,  Social 
aspects,  Economics,  Whales,  Water  pollution  ef- 
fects, Permits,  Leases,  Alaska,  'Outer  Continental 
Shelf,  Petroleum  development,  Alaska  North 
Slope,  Beaufort  Sea. 

A  brief  history  is  given  of  oil  and  gas  exploration 
and  development  on  the  North  Slope  of  Alaska 
with  particular  reference  to  the  14  exploratory 
wells  drilled  from  artificial  or  natural  islands  in  the 
Beaufort  Sea.  The  oil  and  gas  potential  of  the 
proposed  Beaufort  Sea  sale  area  is  discussed  and  an 
assessment  is  made  of  its  importance  to  the  overall 
energy  supply  position  of  the  U.S.  and  the  future 
fiscal  needs  of  the  State  of  Alaska.  A  factual  ac- 
count of  the  permitting  and  regulatory  procedures 
which  are  required  to  drill  an  offshore  well  is 
outlined,  and  is  amplified  in  an  Appendix  by  a  case 
history  of  a  specific  well,  Niakuk  No.  3.  The 
impact  of  future  Beaufort  Sea  oil  and  gas  develop- 
ment is  investigated  with  specific  reference  to  the 
North  Slope  Inupiat  community  and  the  social  and 
cultural  changes  it  is  undergoing.  Connected  with 
this  are  the  problems  imposed  by  the  presence  in 
the  area  of  the  bowhead  whale,  which  is  an  endan- 
gered species,  and  which  has  great  importance  in 
the  subsistence  life  style  of  the  Inupiat.  The  reac- 
tions of  the  regulatory  authorities  and  the  oil  indus- 
try to  the  perceived  impacts  are  described.  The 
industry  has  approached  the  problem  by  initiating 
a  great  deal  of  biological,  technological  and  envi- 
ronmental research  to  increase  the  safety  of  drill- 
ing operations  and  has  instituted  a  major  communi- 
cation effort.  The  effects  of  excessive  regulations 
are  investigated  and  it  is  concluded  that  the  major 
benefits  of  current  and  pending  regulations  will 
result  from  the  dialogue  they  cause  among  the 
governments,  industry,  the  Inupiat  and  the  envi- 
ronmentalists. However,  the  regulations  them- 
selves will  not  achieve  the  two  goals  of  affordable 
oil  and  an  unharmed  environment.  (Sinha-OEIS) 
W80-05507 


OIL  SPILL  ON  THE  SHORE  OF  AN  ICE-COV- 
ERED FJORD  IN  SPITSBERGEN, 

Norges  Vassdrags-  og  Elektritets-  vesen,  Oslo. 
T.  Carstens,  and  E.  Sendstad. 
In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  2,  p 
1227-1242,  1979.  6  Fig,  2  Tab,  21  Ref.  The  Univer- 
sity of  Trondheim,  The  Norwegian  Institute  of 
Technology,  Trondheim,  Norway. 

Descriptors:  'Ice,  'Oil  spills,  'Path  of  pollutants, 
'Trapping,  Ecosystem,  Environmental  effects, 
Water  pollution  effects,  Aquatic  life,  Fjords, 
Degradation(Decomposition),  Norway,  'Outer 
Continental  Shelf,  Transport  routes,  Ecological 
impact,  Spitzbergen(Norway). 

A  slow  leak  between  20  April  and  16  May  1978 
from  a  tank  on  the  shore  at  Svea,  van  Mijenfjor- 
den,  deposited  130  cu  m  of  diesel  fuel  in  the  fjord. 
The  spill  was  invisible  until  the  snowmelt  runoff 
transported  oil  onto  the  1.5  m  thick  ice,  beginning 
23  May.  In  early  June  snow,  ice,  water  and  soil 
samples  were  collected  and  currents  were  ob- 
served under  the  ice.  After  breakup  in  July  shore 
sediment  and  biological  samples  were  taken 
throughout  the  fjord.  Inferences  are  drawn  from 
the  observations  regarding  transport  routes  and 
degradation  of  the  oil  and  of  the  ecological  impact 
of  the  spill.  The  conclusions  are  that  most  of  the  oil 
was  trapped  by  the  ice  and  transportted  out  of  the 
fjord  during  breakup.  The  shore  fauna  in  the  imme- 
diate vicinity  of  the  tank  was  wiped  out,  but  the 
impact  on  the  fjord  ecosystem  seemed  otherwise 
negligible.  (Sinha-OEIS) 
W80-05508 


ASSESSMENT  OF  SAR  FOR  OIL  POLLUTION 
SURVEILLANCE  IN  THE  ICE  ENVIRON- 
MENT, 

REMOTEC  Applications  Inc.,  St.  John's  (New- 
foundland). 

For  primary  bibliographic  entry  see  Field  5A. 
W80-05509 


THE  EASTERN  ARCTIC  MARINE  ENVIRON- 
MENTAL STUDY  PROGRAM, 

Department  of  Indian  Affairs  and  Northern  Devel- 
opment, Ottawa  (Ontario). 
O.  H.  Loken. 

In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  3,  p 
139-152,  1979.  1  Fig,  1  Tab,  51  Ref.  The  University 
of  Trondheim,  The  Norwegian  Institute  of  Tech- 
nology, Trondheim,  Norway. 

Descriptors:  'Environmental  effects,  'Water  pollu- 
tion effects,  'Oil  pollution,  'Exploration,  Drilling. 
Resources  development,  Baseline  studies,  Arctic, 
•Outer  Continental  Shelf,  Canadian  Eastern 
Arctic,  Baffin  Bay,  Davis  Strait,  Environmental 
assessment,  Petroleum  development. 

A  comprehensive  environmental  assessment  was 
required  before  the  Department  of  Indian  Affairs 
and  Northern  Development  would  permit  offshore 
exploratory  drilling  in  the  Canadian  Eastern 
Arctic.  The  Eastern  Arctic  Marine  Environmental 
Studies  (EAMES)  Program  was  initiated  to  obtain 
the  data  base  for  this  review.  In  planning  the 
studies  an  uncontrolled  blowout  with  oil  emerging 
at  the  sea  floor  was  considered  as  the  'worse-case 
scenario'  and  the  studies  were  aimed  at  determin- 
ing what  biological  resources  are  where,  at  what 
time,  and  how  they  can  be  protected.  This  requires 
a  knowledge  of  a  broad  range  of  factors:  oceano- 
graphic  and  meteorological  parameters,  the  behav- 
iour of  oil  injected  into  the  water  column  at  great 
depth,  distribution  of  marine  mammals,  sea  birds, 
plankton,  ice,  etc.  at  different  times.  The  Program 
is  coordinated  through  a  joint  Government-Indus- 
try-Native people  management  committee  with 
most  studies  being  carried  out  by  industry  and 
their  consultants.  Due  to  the  size  of  the  area  three 
environmental  impact  statements  will  be  prepared; 
one  for  Davis  Strait  has  already  been  reviewed  and 
the  area  environmentally  cleared  for  exploratory 
drilling.  The  list  of  reports  submitted  for  the  envi- 
ronmental review  indicates  the  scope  of  the  studies 
and  thoroughness  of  the  review.  An  EAMES  Ad- 
visory Board  consisting  of  representatives  from  the 
Inuit  communities  and  four  university  professors 
was  established  to  provide  a  communication  link 
between  industry  and  government  and  to  give 
independent  scientific  advice  on  the  effectiveness 
and  efficiency  of  individual  projects.  (Sinha-OEIS) 
W80-05510 


SPILLED  OIL  RETENTION  POTENTIAL  - 
BEAUFORT  SEA  COAST  OF  ALASKA, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

D.  Nummedal,  and  C  H.  Ruby. 
In:  POAC  79,  Proceedings  5th  International  Con- 
ference on  Port  and  Ocean  Engineering  Under 
Arctic  Conditions,  held  at  The  Norwegian  Insti- 
tute of  Technology,  August  13-18,  1979,  Vol  3,  p 
247-253,  1979.  2  Fig,  1  Tab,  6  Ref.  The  University 
of  Trondheim,  The  Norwegian  Institute  of  Tech- 
nology, Trondheim,  Norway. 

Descriptors:  'Oil  spills,  'Environmental  effects, 
'Morphology,  Sediments,  Vegetation,  Coasts,  Re- 
sources development,  Water  pollution  effects, 
Alaska,  'Outer  Continental  Shelf,  'Beaufort  Sea, 
Habitat  sensitivity,  Retention  index,  Petroleum  de- 
velopment. 

Based  on  aerial  photography  and  field  sampling, 
the  Beaufort  Sea  coast  of  Alaska  has  been  classified 
with  respect  to  its  oil  spill  retention  potential.  A 
retention  index,  which  is  a  measure  of  the  ability  of 
an  environment  to  retain  the  oil  once  introduced,  is 
developed.  The  index  value  for  a  given  shoreline 
type  is  determined  by  the  energy  levels  of  the 
natural  processes  which  tend  to  remove  the  oil,  the 


texture  of  the  sediments,  and  the  morphology  and 
vegetation  at  the  site.  Empirical  evidence  from 
past  oil  spills  were  used  to  evaluate  the  effects  of 
these  factors.  The  oil  spill  retention  potential  of  the 
entire  Beaufort  coast  from  Pt.  Barrow  to  Demarca- 
tion Pt.  has  been  mapped  at  a  scale  of  1:50,000. 
Two  reduced  and  slightly  generalized  sample  maps 
are  included  in  the  paper.  It  is  concluded  that  there 
is  a  close  relation  between  the  morphological  and 
sedimentary  characteristics  of  an  environment  and 
the  biological  concept  of  habitat  sensitivity.  (Sinha- 
OEIS) 
W80-05511 


OIL  IN  MOVING  PACK  ICE  -  LABORATORY 
STUDY, 

For  primary  bibliographic  entry  see  Field  5A. 
W80-05512 


STUDY  OF  CLIMATIC  EFFECTS  ON  FAST  ICE 
EXTENT  AND  rTS  SEASONAL  DECAY  ALONG 
THE  BEAUFORT-CHUKCHI  COASTS, 

Colorado  Univ.  at  Boulder.   Inst,  of  Arctic  and 
Alpine  Research. 
R.  G.  Barry 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Final  Reports  of  Principal  Investiga- 
tors. Volume  2:  Physical  Science  Studies,  p  272- 
375,  December  1979.  14  Fig,  5  Tab,  24  Ref, 
Append.  NOAA,  Environmental  Research  Labo- 
ratories, Outer  Continental  Shelf  Environmental 
Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Sea  ice,  'Seasonal  variations,  'Cli- 
matology, 'Hazards,  Polar  regions,  Alaska,  Base- 
line studies,  Water  pollution  effects,  Resources  de- 
velopment, Paths  of  pollutants.  Oil  spills,  'Outer 
Continental  Shelf,  'Fast  ice,  Beaufort  Sea,  Chuk- 
chi Sea,  Petroleum  development. 

The  most  significant  hazard  to  offshore  petroleum 
development  along  the  Beaufort-Chukchi  Sea 
coasts  of  Alaska  is  posed  by  the  occurrence  of  sea 
ice  for  at  least  nine  months  of  the  year.  Offshore 
petroleum  development  may  involve  temporary 
operations  on  the  winter  fast-ice  surface  or  in  the 
open  water  during  summer.  Alternately,  large,  ice- 
resistent  structures  may  be  used  year-round.  An 
accurate  assessment  of  the  best  operational  modes 
and  of  the  seasonal  distribution  of  ice  hazards 
requires  that  the  normal  patterns  of  fast-ice  charac- 
teristics and  breakup  processes  and  their  mieran- 
nual  variability  be  specified.  Also,  the  pathways  of 
pollutants  deriving  from  oil  spills  or  blowouts  are 
dependent  to  some  degree  on  the  season,  and,  in 
summer,  on  the  relative  progression  of  the  brea- 
kup. Some  of  the  major  findings  are:  (1)  the  rate 
and  pattern  of  summer  breakup  of  the  fast  ice  in 
the  Beaufort  Sea  is  strongly  influenced  by  the 
history  of  ice  events  during  the  preceding  winter: 
(2)  the  stages  of  fast  ice  decay  and  northward  pack 
ice  retreat  on  the  Beaufort  Sea  coast  can  be  corre- 
lated with  the  accumulated  thawing-degree  days 
(TDDs);  (3)  in  order  of  importance,  air  tempera- 
ture, sea-level  pressure  distribution,  and  surface 
wind  direction  account  for  most  of  the  year-to- 
year  variance  in  northward  pack  ice  retreat;  and 
(4)  monthly  temperatures  at  Barrow  in  summer 
show  some  persistence  that  may  be  applied  to 
forecasting  breakup  conditions.  (Sinha-OEIS) 
W80-05518 


A  SURVEY  OF  CETACEANS  OF  PRINCE  WIL- 
LIAM SOUND  AND  ADJACENT  VICINITY  - 
THEIR  NUMBERS  AND  SEASONAL  MOVE- 
MENTS, 

Fish  and  Wildlife  Service,  Sacramento,  CA.  Office 
of  Biological  Services. 
J.  D.  Hall. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf,  Final  Reports  of  Principal  Investiga- 
tors. Volume  6:  Biological  Studies,  p  631-726,  De- 
cember 1979.  6  Fig,  3  Tab,  17  Ref,  3  Append 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  Colorado. 

Descriptors:  'Mammals,  'Food  chains,  'Oil  pollu- 
tion. 'Water  pollution  effects,  Baseline  studies, 
Alaska.  Environmental  effects.  Resources  develop- 
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ment,  'Outer  Continental  Shelf,  Cetaceans,  Prince 
William  Sound,  Petroleum  development,  Petro- 
leum transport. 

Basic  objectives  of  this  project  were  to  document 
the  relative  numbers  and  seasonal  distribution  of 
cetaceans  in  Prince  William  Sound,  Alaska  and  to 
determine  major  foraging  and  accumulation  areas 
for  principal  species.  With  regard  to  peak  numbers, 
Odontocete  (Toothed)  cetaceans  are  far  more  nu- 
merous in  Prince  William  Sound  than  are  Mysti- 
cete  cetaceans.  Mysticete  whales  probably  do  not 
number  over  100  animals  during  the  peak  of  the 
summer  season,  but  many  more  pass  through  the 
area  on  migrations  to  or  from  feeding  grounds  in 
the  Bering  Sea.  It  is  estimated  that  almost  the 
entire  population  of  gray  whales  passes  through 
the  Northeast  Gulf  of  Alaska  twice  yearly.  It  is 
presumed  that  oil  and  gas  development  impact  on 
cetaceans  will  arise  from  two  sources.  The  first 
will  be  disturbance  due  to  human  activity  associat- 
ed with  exploration  and  development,  and  is  ex- 
pected to  be  minor  since  significant  vessel  activity 
occurs  in  the  study  area  at  present.  The  second 
potential  impact  on  cetaceans  will  be  caused  by  oil 
spills.  Either  a  spill  from  a  drilling  rig  in  the 
Northeast  Gulf  of  Alaska  or  a  spill  by  a  loaded 
tanker  outside  Prince  William  Sound  could  impact 
cetaceans.  Direct  impact  would  include  oiling  of 
the  animals  themselves,  while  secondary  impact 
would  affect  the  food  chain  upon  which  the 
whales  are  dependent.  (Sinha-OEIS) 
W80-05519 


MORBIDITY  AND  MORTALITY  OF  MARINE 
MAMMALS, 

Alaska  Univ.,  Fairbanks. 
F.  H.  Fay,  R.  A.  Dieterich,  L.  M.  Shults,  N.  K. 
Murray,  and  A.  Hoover. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  I,  Recep- 
tors-Mammals-Birds, p  1-34,  October  1979.  1  Fig, 
7  Tab,  10  Ref.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
03-5-022-56. 

Descriptors:  *Mammals,  'Morbidity,  'Mortality, 
'Oil  pollution,  Pathology,  Water  resources,  Base- 
line studies,  Environmental  effects,  Resources  de- 
velopment, Alaska,  Water  pollution  effects,  'Outer 
Continental  Shelf,  Petroleum  development,  Eco- 
logical distribution,  Cetacea,  Pinnipedia. 

This  is  an  investigation  of  the  kinds,  rates  of  occur- 
rence, and  causes  of  pathological  conditions  in  the 
living  populations  of  marine  mammals  on  the  Alas- 
kan continental  shelf,  through  necropsy  of  speci- 
mens collected  principally  for  use  in  other 
OCSEAP  projects.  Coupled  with  this  is  an  investi- 
gation of  the  kinds,  numbers,  distribution,  and 
causes  of  death  of  marine  mammal  carcasses  that 
wash  ashore  along  the  Alaskan  coast.  The  goal  of 
this  study  is  to  determine  the  normal,  pre-OCS- 
petroleum-development  pattern  of  illness  and  death 
from  natural  causes  in  those  populations.  Emphasis 
is  placed  on  identification  of  debilitating  and  mor- 
tality factors  whose  effects  might  be  enhanced 
synergistically  by  the  stresses  brought  to  bear  in 
connection  with  exploration  and  development  of 
offshore  petroleum  resources.  Since  marine  mam- 
mals are  the  top  level  consumers  in  the  marine 
ecosystem,  wholly  dependent  on  the  productivity 
of  all  trophic  levels  below  them,  their  health  is  one 
of  the  best,  most  visible  indicators  of  the  'health'  of 
the  system  itself.  Their  responses  to  short-term 
changes  are  also  readily  detectable  from  their 
physical  condition,  reproductive  success,  and  mor- 
tality rates.  Since  the  frequency  of  occurrence  and 
effects  of  pathogens  are  likely  to  be  enhanced  in 
animals  stressed  by  other  factors,  monitoring  the 
relative  health  of  these  animals  can  provide  nice 
indications  of  the  functional  state  of  the  system  in 
which  they  live.  (Sinha-OEIS) 
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TROPHIC  RELATIONSHIPS  AMONG  ICE  IN- 
HABITING PHOCID  SEALS, 

Alaska  Dept.  of  Fish  and  Game,  Fairbanks. 
L.  F.  Lowry,  K.  J.  Frost,  and  J.  J.  Burns. 


In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  I,  Recep- 
tors-Mammals-Birds, p  35-109,  October  1979.  3 
Fig,  29  Tab,  67  Ref.  NOAA,  Environmental  Re- 
search Laboratories,  Outer  Continental  Shelf  Envi- 
ronmental Assessment  Program,  Boulder,  Colora- 
do. 03-5-022-53. 

Descriptors:  'Mammals,  'Ecosystems,  'Whales, 
'Seals,  'Ice,  Water  pollution  effects,  Baseline  stud- 
ies, Environmental  effects,  Resources  develop- 
ment, Trophic  level,  Alaska,  'Outer  Continental 
Shelf,  'Ecosystems,  Petroleum  development,  Pin- 
nipedia, Odontoceti,  Bering  Sea,  Chukchi  Sea. 

Ice-inhabiting  seals  are  highly  visible,  numerous, 
sociologically  and  economically  important  species 
in  the  Bering-Chukchi,  and  Beaufort  marine  eco- 
systems. A  complete  understanding  of  the  role  of 
these  seals  in  the  trophic  structure  of  these  ecosys- 
tems is  crucial  to  the  evaluation  of  potential  im- 
pacts of  OCS  development.  By  understanding  the 
trophic  relationships  among  ice-inhabiting  seals 
and  other  consumers  in  the  system,  indirect  effects 
of  OCS  development  (e.g.  those  favoring  popula- 
tion increase  of  potential  food  resource  competi- 
tors) can  be  predicted.  Preliminary  information  is 
presented  on  the  foods  of  belukha  whales  in  the 
Bering  and  Chukchi  Seas.  This  information  will  be 
included  in  the  assessment  of  possible  effects  of 
OCS  development  on  trophic  relationships  of  ice- 
associated  marine  mammals.  A  total  of  1,585  speci- 
mens are  included  in  this  report,  more  than  twice 
the  number  reported  on  in  1978.  The  majority  of 
the  samples  were  collected  at  coastal  hunting  sites 
in  the  Bering  and  Chukchi  Seas  during  summer. 
Results  are  presented  by  locality  and  time  of  year 
for  three  major  geographical  areas:  southeastern 
Bering  Sea,  northern  Bering  Sea  and  Chukchi  Sea. 
(Sinha-OEIS) 
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POPULATION  ASSESSMENT,  ECOLOGY  AND 
TROPHIC  RELATIONSHIPS  OF  STELLER 
SEA  LIONS  IN  THE  GULF  OF  ALASKA, 

Alaska  Dept.  of  Fish  and  Game,  Anchorage. 
D.  Calkins,  K.  Pitcher,  K.  Schneider,  D. 
McAllister,  and  W.  Cunningham. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  I,  Recep- 
tors-Mammals-Birds, p  144-168,  October  1979.  5 
Fig,  9  Tab.  NOAA,  Environmental  Research  Lab- 
oratories, Outer  Continental  Shelf  Environmental 
Assessment  Program,  Boulder,  Colorado.  03-5-022- 
69. 

Descriptors:  'Mammals,  'Oil  pollution,  'Water 
pollution  effects,  Baseline  studies,  Environmental 
effects,  Resources  development,  Alaska,  'Outer 
Continental  Shelf,  'Gulf  of  Alaska,  Petroleum  de- 
velopment, 'Sea  lions. 

This  project  is  a  detailed  study  of  the  population 
dynamics,  life  history  and  some  aspects  of  the 
ecology  of  the  Steller  sea  lion  (Eumetopias  juba- 
tus).  The  basic  objectives  of  the  sea  lion  work  are 
to  provide  information  on  population  status,  sea- 
sonal distribution,  movement  patterns,  population 
composition  and  segregation,  use  of  critical  habi- 
tats, food  habits,  reproductive  biology  and  produc- 
tivity. The  study  was  carefully  designed  to  exam- 
ine the  potential  impacts  associated  with  explora- 
tion for,  development  of  and  transportation  of 
crude  oil  and  natural  gas  reserves  in  the  Gulf  of 
Alaska.  All  three  species  of  marine  mammals  stud- 
ied under  this  project  are  vulnerable  to  Outer 
Continental  Shelf  oil  and  gas  development  through 
direct  contact  and  contamination,  indirect  contami- 
nation of  food  sources  or  habitat,  and  disturbance 
generated  by  activities  associated  with  exploring 
for  and  recovering  oil  and  gas.  (Sinha-OEIS) 
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SIMULATION  MODELING  OF  MARINE  BIRD 
POPULATION  ENERGETICS,  FOOD  CON- 
SUMPTION, AND  SENSITIVITY  TO  PERTUR- 
BATION, 

New  Mexico  Univ.,  Albuquerque. 

J.  A.  Wiens,  G.  Ford,  D.  Heinemann,  and  C. 


Fieber. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  I,  Recep- 
tors-Mammals-Birds, p  217-270,  October  1979.  32 
Fig,  1  Chart,  19  Ref.  NOAA,  Environmental  Re- 
search Laboratories,  Outer  Continental  Shelf  Envi- 
ronmental Assessment  Program,  Boulder,  Colora- 
do. 

Descriptors:  'Birds,  'Oil  pollution,  'Water  pollu- 
tion effects,  'Environmental  effects,  Ecosystems, 
Models,  Resources  development,  Alaska,  'Outer 
Continental  Shelf,  Petroleum  development,  Pribi- 
lof  Islands(AK),  Common  murres,  Red-legged 
Kittiwakes. 

In  the  development  of  models  to  explore  the  ef- 
fects of  oil  perturbations  on  breeding  seabird  colo- 
nies, as  depicted  by  the  Pribilof  Islands'  colonies, 
major  attention  was  given  to  short-term  (within- 
year)  and  to  long-term  (multi-year)  effects.  This 
report  describes  the  model  structures,  analyses,  and 
results  for  each  level  of  modeling,  and  discusses 
the  relevance  of  these  exercises  for  oil-related  im- 
pacts on  colonially-breeding  marine  birds.  Analysis 
shows  that  the  chronic  effects  of  oil  development 
may  be  much  more  damaging  than  the  short-term 
effects  of  an  oil  spill  because  of  the  extreme  sensi- 
tivity of  these  populations  to  slight  changes  in 
annual  survival  (especially  of  adults)  and  in  fecun- 
dity. In  general,  the  populations  should  be  able  to 
recover  from  oil  spills,  although  in  some  cases  it 
may  take  decades,  but  a  permanent  decrease  in 
annual  survival  or  fecundity  may  push  a  species 
over  the  edge,  making  it  unable  to  persist  on  the 
Pribilofs.  This  argument  is  especially  germaine  to 
Red-legged  Kittiwakes,  since  over  95%  of  the 
world  population  of  this  species  breeds  on  St. 
George.  In  addition,  several  other  seabirds  that 
breed  on  the  Pribilofs  are  near  the  edges  of  their 
species  ranges,  increasing  the  probability  that  small 
environmental  changes  may  push  them  to  local 
extinction  on  the  Pribilofs.  (Sinha-OEIS) 
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SHOREBIRD  DEPENDENCE  ON  ARCTIC  LIT- 
TORAL HABITATS, 

California  Univ.,  Bodega  Bay,  CA.  Bodega  Marine 
Lab. 

P.  G.  Connors,  and  R.  W.  Risebrough. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  I,  Recep- 
tors-Mammals-Birds, p  271-329,  October  1979.  15 
Tab,  26  Ref,  2  Append.  NOAA,  Environmental 
Research  Laboratories,  Outer  Continental  Shelf 
Environmental  Assessment  Program,  Boulder, 
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Descriptors:  'Shore  birds,  'Habitats,  'Water  pol- 
lution effects,  'Environmental  effects,  Littoral,  Oil 
pollution,  Resources  development,  Alaska,  'Outer 
Continental  Shelf,  Petroleum  development,  Chara- 
driiformes. 

Shorebirds  (sandpipers,  plovers,  and  their  rela- 
tives) are  a  major  and  important  component  of  the 
Alaskan  arctic  avifauna.  Studies  of  bird  use  of 
disturbed  habitats  indicate  that  coastal  oil  develop- 
ment will  affect  arctic  shorebird  populations.  A 
loss  in  local  bird  populations  are  anticipated  due  to 
destruction  of  habitat  associated  with  any  con- 
struction on  land,  and  an  additional  loss  due  to 
changes  in  the  quality  of  habitat  associated  with 
any  construction.  Whether  these  construction  ef- 
fects, or  the  direct  effects  of  potential  oil  spills  will 
have  a  meaningful  impact  on  species  populations 
will  depend  on  the  areal  extent  of  the  development 
or  oil  spill,  in  combination  with  the  particular 
biological  and  geographic  features  of  the  site.  The 
trophic  system  of  principal  activity  in  the  Beaufort 
littoral  zone  involves  foraging  by  many  species  on 
marine  zooplankton  along  shorelines.  In  the  south- 
ern Chukchi,  the  greatest  activity  centers  on  mud- 
flats and  saltmarsh  areas,  where  high  concentra- 
tions of  several  shorebird  species  forage  on  benthic 
invertebrates.  This  difference  between  areas  im- 
plies corresponding  differences  in  the  sensitivity  of 
bird  populations  to  environmental  disturbances. 
(Sinha-OEIS) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

THE  DISTRIBUTION,  ABUNDANCE  AND 
FEEDING  ECOLOGY  OF  BIRDS  ASSOCIATED 
WITH  PACK  ICE, 

Point  Reyes  Bird  Observatory,  Stinson  Beach,  CA. 
G.  J.  Divoky,  and  A.  E.  Good. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  I,  Recep- 
tors-Mammals-Birds, p  330-599,  October  1979. 
126  Fig,  31  Tab,  20  Ref.  NOAA,  Environmental 
Research  Laboratories,  Outer  Continental  Shelf 
Environmental  Assessment  Program,  Boulder, 
Colorado.  02-7-022-35410. 

Descriptors:  *Sea  ice,  'Birds,  "Oil  pollution, 
•Water  pollution  effects,  Resources  development, 
Environmental  effects,  Baseline  studies,  Alaska, 
Oil  spills,  *Outer  Continental  Shelf,  Pack  ice,  Pe- 
troleum development,  Beaufort  Sea. 

As  part  of  the  environmental  assessment  of  the 
outer  continental  shelf  of  Alaska  the  distribution, 
abundance  and  feeding  ecology  of  seabirds  associ- 
ated with  pack  ice  are  being  studied.  An  attempt  is 
being  made  to  determine  the  critical  species  and 
habitat  associated  with  the  pack  ice.  This  docu- 
ment reports  bird  use  of  the  nearshore  Beaufort 
Sea  from  June  through  October  and  provides  in- 
formation on  where  and  when  oil  development 
will  have  the  most  detrimental  impacts  on  bird 
populations.  The  ice  environment  of  the  Bering, 
Chukchi  and  Beaufort  seas  will  present  unique 
problems  to  those  involved  in  the  exploitation  of 
oil  and  gas  reserves.  The  dynamic  aspects  of  pack 
ice  and  the  severe  temperatures  associated  with  it 
increase  the  chances  of  mechanical  and  human 
error  causing  incidents  which  could  prove  harmful 
to  biological  systems.  In  the  pack  ice  the  biological 
systems  that  will  be  impacted  by  such  incidents 
could  be  expected  to  be  less  resilient  than  those  in 
areas  further  south.  Birds  are  typically  one  of  the 
most  obvious  and  immediate  victims  of  oil  spills. 
Direct  mortality  is  caused  by  oil  fouling  feathers 
resulting  in  loss  of  insulation,  stress  and  possible 
ingestion  of  oil.  More  subtle  effects  are  caused  by 
the  impacts  of  oil  on  the  lower  levels  of  trophic 
webs.  Oil  spilled  in  the  pack  ice  will  spread  out  in 
areas  of  open  water  such  as  leads  and  polynas. 
Because  these  are  the  areas  where  birds  are  con- 
centrated in  the  ice,  the  chances  of  birds  coming  in 
contact  with  spilled  oil  are  greater  in  the  ice  than 
in  open  water.  (Sinha-OEIS) 
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EFFECTS  OF  OILING  ON  TEMPERATURE 
REGULATION  IN  SEA  OTTERS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
G.  L.  Kooyman,  and  D.  P.  Costa. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  VI,  Ef- 
fects, p  1-26,  October  1979.  7  Fig,  4  Tab,  16  Ref. 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  Colorado.  NOAA-03-7- 
022-35130. 

Descriptors:  *Water  pollution  effects,  *Oil  pollu- 
tion, 'Otters,  Metabolism,  Environmental  effects, 
Baseline  studies,  Resources  development,  Alaska, 
California,  'Outer  Continental  Shelf,  Petroleum 
development,  Temperature  regulation,  Crude  oil, 
Enhydra  lutris. 

The  objective  of  this  study  was  to  measure  effects 
of  crude  oil  contamination  on  sea  otters  through 
studies  on  the  changes  in  the  animals'  metabolic 
rate  and  subcutaneous  temperatures  before  and 
after  contact  with  oil.  A  second  objective  was  to 
attempt  to  rehabilitate  the  otters  after  crude  oil 
contamination.  The  study  has  shown  that  small 
amounts  of  crude  oil  contamination  have  large 
effects  on  the  metabolic  rate  of  sea  otters.  Light 
oiling  of  approximately  25%  of  the  animal's  pelt 
surface  area  resulted  in  a  1.4X  increase  in  metabol- 
ic rate  while  immersed  in  water  at  15C.  Further- 
more, when  the  oil  was  removed  by  detergent,  the 
animal's  metabolic  rate  increased  2.  IX  while  im- 
mersed in  water  at  15C.  Of  the  three  animals 
studied  two  contracted  pneumonia  and  one  died. 
Any  contact  with  oil  at  any  time  of  year  would 
have  a  profound  influence  on  the  health  of  individ- 


ual sea  otters  through  increases  in  the  animal's 
thermal  conductance  and  the  subsequent  increase 
in  metabolic  rate.  It  is  probable  that  death  may 
follow  from  pneumonia  or  hypothermia  depending 
upon  the  amount  of  the  animal's  fur  fouled.  Reha- 
bilitation of  oil-fouled  sea  otters  would  be  very 
costly  requiring  holding  facilities  to  keep  the  ani- 
mals for  at  least  two  weeks,  and  the  success  rate  is 
likely  to  be  rather  low.  (Sinha-OEIS) 
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LETHAL  AND  SUBLETHAL  EFFECTS  ON  SE- 
LECTED ALASKAN  MARINE  SPECIES  AFTER 
ACUTE  AND  LONG-TERM  EXPOSURE  TO 
OIL  AND  OIL  COMPONENTS, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 
Northwest  and  Alaska  Fisheries  Center. 
S.  D.  Rice,  and  J.  F.  Karinen. 
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fects, p  27-59,  October  1979.  2  Tab,  32  Ref. 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  Colorado. 

Descriptors:  'Water  pollution  effects,  'Aquatic 
life,  'Oil  pollution,  'Environmental  effects,  Arctic, 
Resources  development,  Alaska,  Temperature, 
Toxicity,  Marine  biology,  'Outer  Continental 
Shelf,  Petroleum  development. 

The  FY  1979  program  involves  physiological  and 
bioassay  tests  of  applied  research  on  species  indig- 
enous to  the  Gulf  of  Alaska,  Bering  Sea,  and 
Beaufort  Sea.  The  major  emphasis  of  research  has 
shifted  from  strictly  descriptive  acute  toxicity  de- 
terminations to  mechanistic  studies,  sublethal  tests, 
and  long-term  exposures  that  will  eventually  allow 
prediction  of  oil  impact  on  the  biota.  Because  low 
temperature  appears  to  be  such  an  important  factor 
in  governing  the  sensitivity  of  some  subarctic  spe- 
cies to  oil  it  is  necessary  to  determine  whether  this 
relationship  holds  for  similar  Arctic  species  or 
Arctic  species  in  general.  A  base  of  information 
has  now  been  accumulated  on  acute  toxicity,  suble- 
thal effects,  relative  toxicity  of  oil  aromatics,  ef- 
fects of  various  environmental  factors  on  these 
parameters,  and  effect  on  larvae;  but  this  is  only  a 
small  part  of  the  information  needed  to  predict  and 
evaluate  the  major  impacts  of  hydrocarbons  in  the 
marine  environment.  This  study  has  given  more 
knowledge  about  the  effects  of  temperature  and 
salinity  on  the  ability  of  subarctic  organisms  to 
metabolize,  eliminate  or  recover  from  petroleum 
exposure.  (Sinha-OEIS) 
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RESEARCH  TO  DETERMINE  THE  ACCUMU- 
LATION OF  ORGANIC  CONSTITUENTS  AND 
HEAVY  METALS  FROM  PETROLEUM-IM- 
PACTED SEDIMENTS  BY  MARINE  DETRITI- 
VORES  OF  THE  ALASKAN  OUTER  CONTI- 
NENTAL SHELF, 

Battelle  Pacific  Northwest  Lab.,  Sequim,  WA. 
Marine  Research  Lab. 
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Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Heavy  metals,  'Sediments,  Weathering,  En- 
vironmental effects,  Alaska,  'Outer  Continental 
Shelf,  Petroleum  development,  Prudhoe  Bay  crude 
oil,  Macoma  inquinata,  Protothaca  staminea,  Abar- 
enicola  pacifica. 

Prudhoe  Bay  crude  oil  was  weathered  24  days 
under  different  conditions  of  light  and  agitation. 
The  weathering  resulted  in  the  complete  disap- 
pearance of  light  saturate  (C8  to  C10)  compounds 
and  of  most  monoaromatics  under  all  conditions. 
Severe  agitation  and  exposure  to  light  caused  the 
disappearance  of  72%  or  more  of  the  heavier  satu- 


rates (up  to  C26)  and  of  49%  or  more  of  the 
diaromatics.  A  relative  enrichment  of  triaromatics 
was  observed.  Gentler  agitation  and  protection 
from  light  had  qualitatively  similar  effects  but  to  a 
lesser  degree.  Macoma  inquinata  were  exposed  to 
detritus,  containing  neutron  activated  native 
metals,  in  the  presence  and  absence  of  1000  ppm 
Prudhoe  Bay  crude  oil.  Oil  did  not  enhance  the  net 
uptake  of  Fe,  Zn,  Co,  or  Cr,  but  did  reduce  the 
feeding  rate  of  the  clams  in  comparison  with  the 
controls.  Protothaca  staminea  were  exposed  to 
1200  ppm  Prudhoe  Bay  crude  oil  in  the  field  for  54 
days.  Eighty-five  percent  of  the  group  survived, 
compared  to  17%  of  a  similar  group  of  Macoma.  It 
was  concluded  that  the  suspension  feeder  Prototh- 
aca suffers  less  stress  as  a  result  of  exposure  to 
oiled  sediment  than  the  detritus  feeder  Macoma. 
Lugworms  (Abarenicola  pacifica)  were  exposed  to 
sediment  containing  250  to  1000  ppm  Prudhoe  Bay 
crude  oil.  In  control  animals  a  marked  negative 
regression  of  weight-specific  feeding  rate  on  body 
size  was  found.  Exposure  to  oil  at  high  levels 
abolished  this  regression  by  depressing  the  rate 
more  in  smaller  individuals.  (Sinha-OEIS) 
W80-05528 


BEAUFORT  SEA  BARRIER  ISLAND-LAGOON 
ECOLOGICAL  PROCESS  STUDIES.  ECOLOGY 
OF  FISHES  IN  SIMPSON  LAGOON,  BEAU- 
FORT SEA,  ALASKA, 

LGL  Ltd.,  Nanaimo  (British  Columbia). 
P.  C.  Craig,  and  L.  Haldorson. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  VI,  Ef- 
fects, p  363-470,  October  1979.  22  Fig,  15  Tab,  36 
Ref,  Append.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
03-6-022-35193. 

Descriptors:  'Fish,  'Ecology,  'Environmental  ef- 
fects, 'Water  pollution  effects,  Marine  fish,  Re- 
sources development.  Oil  pollution.  Habitat,  Fresh- 
water fish,  'Outer  Continental  Shelf,  Beaufort  Sea, 
Simpson  Lagoon,  Environmental  impact,  Ecologi- 
cal crisis,  Habitat  disturbance,  Anadromous  fish, 
Petroleum  development. 

On  going  petroleum  activities  at  Prudhoe  Bay  and 
the  recent  construction  of  the  trans-Alaska  pipeline 
demonstrate  the  nature  of  demands  industry  makes 
on  arctic  water  and  gravel  resources,  and  the  sub- 
sequent disruptions  of  habitat  and  inevitable  oil 
spills.  As  part  of  the  program  to  assess  the  environ- 
mental impacts  of  offshore  petroleum  develop- 
ment, it  is  necessary  to  understand  the  utilization  of 
nearshore  habitats  by  anadromous  and  marine  fish 
populations.  The  present  study  examines  nearshore 
fishes  and  their  ecological  role  in  a  barrier  island- 
lagoon  complex  along  the  Beaufort  Sea  coast  to 
evaluate  in  what  ways  petroleum  development 
may  affect  fish  populations.  It  appears  that  near- 
shore  waters  are  used  in  the  winter  by  some  marine 
species  for  feeding  and/or  spawning,  and  that  se- 
lected nearshore  sites  are  used  by  anadromous  fish 
for  feeding  and  overwintering.  In  summer,  with 
the  exception  of  shallow-water  areas  that  freeze 
solid  or  become  hypersaline.  the  nearshore  coastal 
environment  supports  year-round  populations  of 
fish,  though  numbers,  species  composition  and  dis- 
tribution differ  between  summer  and  winter  peri- 
ods. (Sinha-OEIS) 
W80-05529 


ECOLOGICAL  STUDIES  OF  COLONIAL  SEA- 
BIRDS  AT  CAPE  THOMPSON  AND  CAPE  LIS- 
BURNE,  ALASKA, 

Ecological  Research  Associates,  Fairbanks,  AK. 
A.  M.  Springer,  D.  G.  Roseneau,  and  M.  Johnson. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  II,  Recep- 
tors-Birds, p. 517-574,  October  1979.  18  Fig,  12 
Tab,  26  Ref.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
NOAA-03-5-022-35210. 

Descriptors:  'Birds,  'Ecology,  'Environmental  ef- 
fects, 'Water  pollution  effects.  Monitoring,  Sea- 
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sons,  Ecosystems,  Alaska,  Resources  development, 
•Outer  Continental  Shelf,  Chukchi  Sea,  Petroleum 
development. 

The  objective  of  this  study  was  to  provide  current 
information  on  the  ecology  of  seabirds  nesting  at 
Cape  Thompson  and  at  Cape  Lisburne.  The  data 
obtained  at  Cape  Thompson  was  compared  to 
recent  historical  studies  in  an  attempt  to  describe 
'predevelopment'  changes  which  may  have  oc- 
curred. Investigations  at  Cape  Lisburne  further 
increase  understanding  of  seabird  biology  in  the 
Chukchi  Sea.  By  broadening  the  ecological  data 
base,  effects  of  resource  development  in  this  region 
may  be  more  accurately  measured.  The  colonies  at 
Cape  Thompson,  Cape  Lewis  and  Cape  Lisburne 
support  most  of  the  breeding  seabirds  in  the  east- 
ern Chukchi  Sea.  The  birds  constitute  a  major 
component  of  the  ecosystem  in  this  region.  Pertur- 
bations of  the  environment  by  resource  develop- 
ment in  the  Hope  Basin  could  threaten  the  health 
and  stability  of  these  populations.  Data  acquired 
during  three  field  seasons  have  demonstrated  that 
the  success  of  seabirds  nesting  at  colonies  in  the 
eastern  Chukchi  can  vary  dramatically  between 
years.  The  causes  appear  to  have  been  fluctuations 
in  the  birds'  prey  base,  fluctuations  which  have 
probably  been  precipitated  by  one  or  a  combina- 
tion of  environmental  factors.  These  changes,  how- 
ever, appear  to  be  short-lived  probably  seldom 
longer  than  one  season,  and  the  'average'  environ- 
ment is  one  in  which  seabirds  have  prospered  over 
the  long  run.  (Sinha-OEIS) 
W80-05530 


THE  DISTRIBUTION,  ABUNDANCE,  DIVER- 
SITY AND  PRODUCTIVITY  OF  THE  WEST- 
ERN BEAUFORT  SEA  BENTHOS, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceano- 
grapy. 

A.  G.  Carey,  Jr. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  III,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  208-360,  Octo- 
ber 1979.  21  Fig,  7  Tab,  18  Ref,  Append.  NOAA, 
Environmental  Research  Laboratories,  Outer  Con- 
tinental Shelf  Environmental  Assessment  Program, 
Boulder,  Colorado.  NOAA-03-5-022-68. 

Descriptors:  'Benthos,  'Food  webs,  *Ecosystems, 
•Baseline  studies,  Oil  pollution,  Environmental  ef- 
fects, Resources  development,  Alaska,  Water  pol- 
lution effects,  'Outer  Continental  Shelf,  Beaufort 
Sea,  Petroleum  development. 

Extensive  exploration  and  development  for  oil  and 
gas  on  the  Alaskan  and  Canadian  continental  shelf 
have  the  potential  to  significantly  influence  the 
marine  environment  of  the  Beaufort  Sea.  It  is  im- 
possible with  our  present  knowledge  to  accurately 
predict  the  consequences  of  petroleum  develop- 
ment on  the  marine  benthos.  The  past  and  continu- 
ing goal  of  this  project  has  been  to  acquire  the 
knowledge  of  the  ecology  of  benthic  invertebrate 
faunas  of  the  Beaufort  Sea  continental  shelf  neces- 
sary to  evaluate  the  consequences  of  offshore  oil 
and  gas  development.  The  distribution  and  abun- 
dance of  the  fauna  has  been  examined  in  detail 
with  studies  of  the  spatial  and  temporal  variability 
of  these.  These  data  will  provide  a  baseline  against 
which  future  changes  in  the  benthic  environment 
and  community  structure  can  be  evaluated.  Of 
current  importance  are:  (1)  the  definition  of  tempo- 
ral changes  in  sublittoral  community  structure,  (2) 
the  determination  of  the  life  histories  and  second- 
ary production  estimates  of  dominant  and  ecologi- 
cally important  species,  (3)  the  description  of  the 
benthic  food  web,  and  (4)  the  study  of  the  ecology 
of  benthic  invertebrates  important  as  prey  organ- 
isms to  the  marine  mammals,  birds,  and  fishes. 
Now  that  broad  ecological  patterns  of  benthic 
invertebrates  on  the  Beaufort  Sea  shelf  are  becom- 
ing fairly  well  known,  it  is  imperative  to  define  the 
dynamic  processes  maintaining  temporal  and  spa- 
tial structure.  (Sinha-OEIS) 
W80-05531 


BEAUFORT  SEA  PLANKTON  STUDIES, 

R.  A.  Horner. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 


tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  III,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  543-639,  Octo- 
ber 1979.  56  Fig,  5  Tab,  9  Ref.  NOAA,  Environ- 
mental Research  Laboratories,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Boul- 
der, Colorado.  NOAA-03-78-B01-6. 

Descriptors:  'Plankton,  'Ecosystems,  *Winter, 
'Baseline  studies,  Sampling,  Water  pollution  ef- 
fects, Environmental  effects,  Oil  pollution,  Re- 
sources development,  Alaska,  'Outer  Continental 
Shelf,  Beaufort  Sea,  Petroleum  development,  Sea- 
sonal variations,  Environmental  impact. 

As  primary  producers  and  primary  and  secondary 
consumers,  phytoplankton  and  zooplankton  are  im- 
portant in  the  Beaufort  Sea  ecosystem.  The  specif- 
ic objectives  of  this  project  are  to  assess  the  winter 
density  distribution  and  environmental  require- 
ments of  zooplankton  and  phytoplankton  in  the 
nearshore  areas  of  the  Beaufort  Sea  in  an  integrat- 
ed sampling  effort  with  other  Research  Units  and 
to  analyze  samples  collected  during  the  1978  ice- 
breaker cruise  in  the  Beaufort  Sea.  Basic  back- 
ground information  on  standing  stock,  species 
composition,  community  structure,  distribution, 
and  primary  production  of  plankton  communities 
in  the  Beaufort  Sea  lease  area  in  winter  is  generally 
not  known.  This  kind  of  information  is  necessary  in 
order  to  assess  damage  in  case  of  a  spill.  Knowl- 
edge of  winter  biological  activity  is  especially  im- 
portant in  light  of  the  State  of  Alaska  draft  regula- 
tions that  limit  exploratory  drilling  to  the  winter. 
(Sinha-OEIS) 
W80-05532 


ASSESSMENT  OF  POTENTIAL  INTERAC- 
TIONS OF  MICROORGANISMS  AND  POL- 
LUTANTS RESULTING  FROM  PETROLEUM 
DEVELOPMENT  ON  THE  OUTER  CONTI- 
NENTAL SHELF  OF  ALASKA, 
Louisville  Univ.,  KY.  Dept.  of  Biology. 
R.  M.  Atlas. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  V,  Recep- 
tors-Microbiology, Contaminant  Baselines,  p  1-61, 
October  1979.  2  Fig,  7  Tab.  NOAA,  Environmen- 
tal Research  Laboratories,  Outer  Continental  Shelf 
Environmental  Assessment  Program,  Boulder, 
Colorado.  NOAA-03-5-022-85. 

Descriptors:  'Microorganisms,  'Biodegradation, 
'Sediments,  'Denitrification,  Surveys,  Baseline 
studies,  Resources  development,  Water  pollution 
effects,  Environmental  effects,  Alaska,  'Outer 
Continental  Shelf,  Beaufort  Sea,  Cook  Inlet,  Petro- 
leum development. 

This  study  is  a  continuation  of  an  effort  to  charac- 
terize microbial  populations  and  the  ability  of  mi- 
croorganisms to  biodegrade  petroleum  hydrocar- 
bons in  proposed  Alaskan  OCS  oil  and  gas  lease 
areas.  The  approach  has  been  to  determine  the 
distribution  and  population  levels  of  several  micro- 
biological groups,  e.g.,  hydrocarbon  degraders 
within  a  geographic  area,  to  extensively  character- 
ize selected  microorganisms  and  using  numerical 
taxonomy  to  determine  the  diversity  of  the  micro- 
bial community  and  an  inventory  of  the  dominant 
microbial  taxa  within  the  geographic  area.  During 
this  year  microbial  populations  were  characterized 
within  Cook  Inlet  and  the  Beaufort  Sea.  Studies 
were  begun  to  develop  a  probabilistic  identification 
matrrix  for  bacterial  populations  in  Alaskan  OCS 
areas.  Intensive  surveys  have  been  conducted  to 
determine  the  biodegradation  potential  of  indig- 
enous microbial  populations  for  petroleum  hydro- 
carbons. During  the  past  year  hydrocarbon  biode- 
gradation potentials  were  estimated  within  Cook 
Inlet  and  the  Beaufort  Sea.  Denitrification  poten- 
tials were  also  determined  for  sediment  samples 
collected  in  the  Beaufort  Sea.  In  addition,  intensive 
studies  were  continued  in  the  Beaufort  Sea  to 
follow  the  chemical  changes  in  crude  oil  as  it 
undergoes  biotic  (biodegradation)  and  abiotic 
(physical  and  chemical)  weathering  in  sediment. 
(Sinha-OEIS) 
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STUDY  OF  MICROBIAL  ACTIVITY  AND 
CRUDE  OIL-MICROBIAL  INTERACTIONS  IN 
THE  WATERS  AND  SEDIMENTS  OF  COOK 
INLET  AND  THE  BEAUFORT  SEA, 
Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

R.  P.  Griffiths,  and  R.  Y.  Monta. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  V,  Recep- 
tors-Microbiology, Contaminant  Baselines,  p  62- 
142,  October  1979.  16  Fig,  28  Tab,  11  Ref.  NOAA, 
Environmental  Research  Laboratories,  Outer  Con- 
tinental Shelf  Environmental  Assessment  Program, 
Boulder,  Colorado.  NOAA-03-5-022-68. 

Descriptors:  'Microorganisms,  'Food  chains,  'Ni- 
trogen fixation,  'Respiration,  Oil  pollution,  Water 
pollution  effects,  Baseline  studies,  Environmental 
effects,  Resources  development,  Alaska,  'Outer 
Continental  Shelf,  Crude  oil,  Nutrient  cycles,  Pe- 
troleum development,  Beaufort  Sea,  Cook  Inlet. 

During  the  last  year  information  was  obtained 
about  marine  microbial  function  in  the  Beaufort 
Sea  and  Cook  Inlet,  Alaska  and  about  the  effects  of 
crude  oil  on  specific  processes.  The  microbial  func- 
tions were  relative  microbial  activity  and  respira- 
tion (mineralization)  in  surface  waters  and  sedi- 
ments and  rates  of  nitrogen  fixation  in  the  sedi- 
ments. It  was  concluded  that  the  presence  of  crude 
oil  decreases  the  rate  at  which  natural  marine 
microbial  populations  take  up  and  mineralize  (re- 
spire) nutrients.  Crude  oil  thus  acts  as  an  environ- 
mental stress  on  this  segment  of  the  biosphere.  It 
was  also  observed  that  crude  oil  significantly  re- 
duces both  protozoan  growth  rates  and  the  rates  of 
bacterial  ingestion  (cropping  rate).  This  means  that 
the  presence  of  crude  oil  could  greatly  reduce  the 
rate  by  which  nutrients  are  passed  through  the 
detrital  food  chain  from  sediments  to  higher  tro- 
phic levels  via  the  transformation  of  dissolved  or- 
ganic matter  into  bacterial  cells  which,  in  turn,  are 
eaten  by  protozoan.  The  protozoans  are  then  eaten 
by  higher  forms.  The  major  area  of  concern  is  the 
interaction  between  the  crude  oil  that  might  be 
accidently  spilled  during  the  course  of  petroleum 
production  in  potential  lease  areas  and  the  micro- 
organisms present  that  might  be  perturbed  by  such 
a  spill.  (Sinha-OEIS) 
W80-05534 

DISTRIBUTION  AND  DYNAMICS  OF  HEAVY 
METALS  IN  ALASKAN  SHELF  ENVIRON- 
MENTS SUBJECT  TO  OIL  DEVELOPMENT, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-05535 

HYDROCARBONS:  NATURAL  DISTRIBU- 
TION AND  DYNAMICS  ON  THE  ALASKAN 
OUTER  CONTINENTAL  SHELF, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
D.  G.  Shaw,  P.  Else,  G.  Malinky,  G  Mapes,  and 
D.  Mcintosh. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  V,  Recep- 
tors-Microbiology, Contaminant  Baselines,  p  547- 
596,  October  1979.  3  Fig,  5  Tab,  12  Ref,  NOAA, 
Environmental  Research  Laboratories,  Outer  Con- 
tinental Shelf  Environmental  Assessment  Program, 
Boulder,  Colorado.  NOAA-03-5-022-56. 

Descriptors:  'Baseline  studies,  'Dispersion, 
•Benthos,  'Water  pollution  effects,  Environmental 
effects,  Resources  development,  Alaska,  Oil  pollu- 
tion, 'Outer  Continental  Shelf,  Cook  Inlet,  Hydro- 
carbons, Petroleum  development. 

A  continuing  study  of  the  distribution  and  dynam- 
ics of  hydrocarbons  on  Alaska's  outer  continental 
shelves  and  coastal  waters  has  two  interrelated 
goals:  to  describe  the  ambient  kinds  and  amounts 
of  hydrocarbons  in  Alaskan  marine  environments 
which  may  be  affected  by  potential  petroleum 
development  and  to  better  understand  the  process- 
es by  which  petroleum  is  dispersed  and  degraded 
in  the  marine  environment  regimes  found  around 
Alaska.  The  primary  emphasis  of  this  year's  work 
has  been  directed  toward  addressing  these  general 
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topics  in  one  particular  geographic  region:  Cook 
Inlet.  Hydrocarbons  in  pelagic  and  benthic  envi- 
ronments of  Cook  Inlet  have  been  measured  in 
order  to  improve  knowledge  of  ambient  concentra- 
tions and  to  understand  more  about  transfer  and 
dispersion  processes.  Results  indicate  that  in  the 
pelagic  environment  of  Cook  Inlet  hydrocarbon 
concentrations  are  generally  low  and  that  in  the 
upper  Inlet  any  discharged  petroleum  is  rapidly 
dispersed.  Uptake  of  fossil  hydrocarbons  by 
benthic  animals  in  lower  Cook  Inlet  occurs  in  quite 
specific  ways.  (Sinha-OEIS) 
W80-05536 


NITROGEN  UPTAKE  BY  TROPICAL  FRESH- 
WATER MACROPHYTES, 

Guam  Univ.,  Agana.  Water  Resources  Research 
Center. 

S.  G.  Nelson,  B.  D.  Smith,  and  B.  R.  Best. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 194228, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  10,  1980.  21  p,  5  Fig,  3  Tab, 
19  Ref.  OWRT  A-014-GUAM(1),  14-34-0001-9012. 

Descriptors:  'Tropical  regions,  'Freshwater 
plants,  'Nitrogen,  Effects,  Wet  climates,  Floating 
plants,  Submerged  plants,  Ammonia,  Nitrates,  Ni- 
trogen uptake,  'Guam,  Micronesia,  Mariana  Is- 
lands. 

The  kinetics  of  nitrogen  uptake  were  examined  for 
three  species  of  aquatic  macrophytes  which  are 
common  on  Guam.  Nitrate-nitrogen  and  ammoni- 
um-nitrogen uptake  by  Pistia  stratiotes  were  moni- 
tored in  response  to  a  wide  range  of  substrate 
concentrations.  First  order  kinetics  of  nitrate-nitro- 
gen uptake  were  examined  for  Pistia  stratiotes, 
Hydrilla  verticillata  and  Microspora  sp.  Uptake 
rates  were  higher  after  twenty-four  hours  of  expo- 
sure to  the  nitrate  source  than  immediately  after 
exposure.  The  rate  of  uptake  of  nitrate-nitrogen  by 
P.  stratiotes  was  greater  in  the  light  than  in  the 
dark.  Nitrate  uptake  followed  a  pattern  which 
could  be  described  by  the  Michaelis-Menton  ex- 
pression. Rates  of  ammonium-nitrogen  uptake 
were  similar  in  the  dark  and  in  the  light.  Ammoni- 
um-nitrogen uptake  response  to  substrate  concen- 
tration appeared  to  be  linear.  For  any  given  dis- 
solved nitrogen  concentration,  the  rate  of  ammoni- 
um-nitrogen uptake  was  greater  than  the  rate  of 
nitrate-nitrogen  uptake. 
W80-05539 


THE  DETECTION  OF  MUTAGENIC  POLLUT- 
ANTS IN  AQUATIC  AND  MARINE  ENVIRON- 
MENTS: STUDIES  OF  THE  MILLERS  RIVER 
AND  BOSTON  HARBOR, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Botany. 
E.  J.  Klekowski,  and  W.  Barnes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193899, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Massachusetts  Publication  No  111,  1980.  74  p,  4 
Fig,  9  Tab,  53  Ref.  OWRT  B-053-MASS(8),  14-34- 
0001-6087. 

Descriptors:  'Ames  test,  'Mussels,  'Ferns,  'Muta- 
gen, 'Carcinogen,  'Bioassay,  'Bioconcentrator, 
'Pollution,  'Marine,  Salmonella,  Recycling,  So- 
matic crossing  over,  Soybean,  Mutation,  Twin- 
spot,  Waste  water(Pollution),  Paper  recycling, 
Rivers,  Harbors,  'Boston  Harbor. 

Recent  research  indicates  that  the  majority  of 
human  carcinogens  are  mutagens  and  that  a  signifi- 
cant number  of  mutagens  are  also  carcinogenic. 
Because  of  this  relationship,  the  development  of 
techniques  to  determine  if  mutagenic  pollutants  are 
present  in  environments  is  significant.  Techniques 
were  developed  to  screen  aquatic  and  marine  envi- 
ronments for  mutagenic  pollutants.  Three  different 
assay  protocols  were  studied:  (1)  an  in-situ  muta- 
gen bioassay  based  upon  measurements  of  genetic 
damage  to  indigenous  members  of  the  biota  (ferns), 
(2)  the  use  of  bioconcentrators  to  accumulate  mu- 
tagens (mussels)  and  the  testing  of  tissue  extracts 
with  microbial  assays,  and  (3)  the  physical  sam- 
pling and  extraction  of  pollutants  in  the  environ- 
ment and  assaying  with  microbial  mutagen  assays. 


Two  environments  were  studied  with  these  tech- 
niques,  mutagens   were   detected   in   the   Millers 
River  and  mutagens  were  not  detected  in  Boston 
Harbor.  (Godfrey-Mass) 
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BACTERIA:  GOOD,  BAD  AND  INDIFFERENT, 

National   Water  Well   Association,   Worthington, 

OH. 

S.  Smith. 

Water  Well  Journal,  Vol  34,  No  3,  p  74-75,  March, 

1980. 

Descriptors:  'Pathogenic  bacteria,  'Iron  bacteria, 
•Sulfur  bacteria,  'Aquatic  bacteria,  Aquifers, 
Water  wells,  Disinfection,  Chlorination,  Soil  bacte- 
ria, Aerobic  bacteria,  Anaerobic  bacteria,  Spores, 
Water  pollution  sources,  Coliforms,  Diseases. 

Factors  in  the  subsurface  environment  that  limit 
the  occurrence  of  bacteria  are:  lack  of  space,  hy- 
drostatic pressure,  osmotic  pressure,  salinity,  high 
temperature,  and  lack  of  dissolved  oxygen.  Three 
types  of  bacteria  that  can  exist  in  an  aquifer  are: 
beneficial  soil  bacteria,  dangerous  coliform  and 
other  pathogenic  forms,  and  annoying  types  such 
as  iron  bacteria.  Iron  bacteria  grow  in  wells  and 
form  slimey  masses  which  are  corrosive  to  piping 
and  well  equipment.  Sulfur  bacteria  produce  hy- 
drogen sulfide  gas  and  corrosion  of  metal  pipe. 
Few  pathogenic  bacteria  thrive  in  an  aquifer  but 
some  can  survive  by  forming  a  tough  shell.  These 
include  the  bacteria  that  cause  anthrax,  tetanus, 
botulism,  cholera,  typhoid  fever,  dysentery,  diar- 
rhea, tularemia,  tuberculosis  and  gastroenteritis 
Most  of  these  bacteria  are  resistant  to  chlorination 
and  water  containing  them  must  be  pressure-steril- 
ized for  up  to  an  hour.  Bacterial  contamination  can 
come  from  sewage  wastes,  recharge  from  polluted 
runoff,  seepage  from  landfills  and  cemeteries,  con- 
taminated well  tools,  and  waste  injection  wells. 
Once  an  aquifer  is  contaminated  it  tends  to  remain 
contaminated  for  a  long  period  of  time.  (Purdin- 
NWWA) 
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TOXICITY  ASSESSMENT  OF  TREATED  MU- 
NICIPAL EFFLUENTS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
S.  Metikosh,  V.  W.  Cairns,  and  B.  E.  Jank. 
Technology  Development  Report  EPS  4-WP-80-1, 
February   1980.   43  p,    12   Fig,    11   Tab,   25   Ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
•Waste  water  treatment,  Effluents,  Industrial 
wastes,  Bioassay,  Rainbow  trout,  Municipal 
wastes,  Seasonal,  Environmental  effects,  Activated 
sludge,  Water  sampling,  Biochemical  oxygen 
demand. 

The  acute  lethality  of  undiluted  primary  and  sec- 
ondary effluents  from  24  municipal  activated 
sludge  plants  and  final  effluents  from  5  waste  stabi- 
lization ponds  was  studied  using  samples  collected 
before  chlorination  to  eliminate  toxicity  due  to 
residua]  chlorine.  Twenty-nine  municipal  waste 
water  treatment  plants  in  southern  Ontario  were 
selected  on  the  basis  of  design,  operating  efficien- 
cy, influent  characteristics,  and  location.  Plants 
used  in  the  study  included  conventional  activated 
sludge  plants,  extended  aeration  activated  sludge 
plants,  waste  stabilization  ponds,  and  a  waste  stabi- 
lization pond  system  with  an  aerated  cell.  Com- 
parisons were  also  made  of  the  toxicity  removal 
capabilities  of  each  treatment  type  in  the  categories 
of  totally  domestic,  domestic  with  minor  industrial 
input,  and  domestic  with  major  industrial  input.  A 
minimum  of  nine  samples  was  collected  from  each 
plant  and  samples  were  taken  in  both  summer  and 
winter.  Bioassays  for  acute  lethality  were  conduct- 
ed with  juvenile  rainbow  trout.  All  primary  ef- 
fluents were  acutely  lethal  to  the  trout,  probably 
due  to  high  concentrations  of  ammonia  and  anionic 
surfactants.  During  the  summer,  75%  of  the  sec- 
ondary effluents  were  non-acutely  lethal  and 
during  the  winter,  45%  were  non-acutely  lethal. 
Toxicity  removal  was  found  to  depend  on  the 
operating  efficiency  of  individual  systems.  Samples 
from  systems  that  produced  good  quality,  nitrified 
effluent  were  consistently  non-acutely  lethal. 
(Seigler-IPA) 
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SOURCES, 

Hydroscience,  Inc.,  Westwood,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 
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ESTUARIES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
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COASTAL  AND  OPEN  OCEAN  SCIENCE, 

Rhode  Island  Univ.,  Kingston.  School  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
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DEEPWATER  DUMPSITE  106, 

Woods  Hole  Oceanographic  Institution,  MA. 
G.  Csanady,  G.  Flierl,  D.  Karl,  D.  Kester,  and  T. 
O'Connor. 

In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washington,  July  29-August  4, 
1979,  p  123-147,  December  1979.  9  Fig,  1  Tab,  22 
Ref,  Working  Paper  No  1 :  Federal  Plan  for  Ocean 
Pollution  Research  Development  and  Monitoring, 
FY  1981-1985.  NOAA,  Environmental  Research 
Laboratories,  Boulder,  Colorado. 

Descriptors:  'Waste  disposal,  'Environmental  ef- 
fects, 'Water  pollution  sources,  Water  pollution 
effects,  Industrial  wastes,  Model  studies,  'Outer 
Continental  Shelf,  'New  York  Bight,  'Ocean 
dumping,  Assimilative  capacity. 

Deepwater  Dumpsite  (DWD)  106  is  southeast  of 
the  entrance  to  New  York  Harbor  and  in  an  area 
beyond  the  edge  of  the  continental  shelf.  It  has 
been  a  site  for  regulated  disposal  of  industrial  and 
some  municipal  wastes  since  1972.  This  chapter 
deals  jointly  with  the  capacity  of  the  present 
DWD  106  site  to  assimilate  the  wastes  and  that  of 
the  entire  region  of  the  continental  slope  in  the 
vicinity,  which  possesses  similar  physical,  biologi- 
cal and  chemical  characteristics.  First,  knowledge 
relating  to  biological  effects  of  waste  in  the  DWD 
106  environment,  chemical  transformations  of  in- 
terest and  physical  properties  of  the  site  is  re- 
viewed. Second,  the  assimilative  capacity  of  the 
site  is  quantified  by  means  of  various  simple 
models.  Finally,  recommendations  are  made  for 
future  work  to  substantiate  existing  ideas,  test  cur- 
rent theories  and  improve  models,  all  with  the  aim 
of  making  estimates  of  assimilative  capacity  more 
reliable.  (Sinha-OEIS) 
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THE  NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  At- 
mospheric Labs. 

D.  Atwood,  D.  W.  Brown,  V.  Cabelli,  J. 
Farrington,  and  C.  Garside. 

In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washington,  July  29-August  4, 
1979,  p  148-178,  December  1979.  5  Fig,  5  Tab,  73 
Ref,  Working  Paper  No  1 :  Federal  Plan  for  Ocean 
Pollution  Research  Development  and  Monitoring, 
FY  1981-1985.  NOAA,  Environmental  Research 
Laboratories,  Boulder,  Colorado. 

Descriptors:  'Waste  disposal,  'Pollutants,  'Water 
pollution  sources,  'Water  pollution  effects,  Envi- 
ronmental effects,  Trace  elements,  Polychlorinated 
biphenols,  Eutrophication,  'Outer  Continental 
Shelf,  'New  York  Bight,  'Ocean  dumping,  Assimi- 
lative capacity. 

A  few  representative,  fairly  well  understood  con- 
taminants were  selected  for  consideration.  The  im- 
pacts chosen  for  use  in  the  analyses  are  those  that 
constitute  radical  changes  in  the  ecosystem  or 
threats  to  human  health.  Microbial  contamination 
is   probably   the   most   straightforward   issue   ad- 
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dressed.  The  panel  selected  the  polychlorinated 
biphenyls  (PCB's)  as  representative  of  this  class  of 
contaminants  and  as  a  group  for  which  some  bio- 
geochemical  data  are  available.  Threat  to  human 
health  from  finfish  consumption  was  chosen  as  the 
critical  impact  function.  Cadmium  was  chosen  as 
representative  of  contaminant  trace  metals,  and 
again  threat  to  human  health  (through  the  con- 
sumption of  edible  fish  and  shellfish)  was  selected 
as  the  impact  function.  Contamination  by  excess 
nitrogen  was  chosen  because  it  is  a  particularly 
bioactive  substance,  intimately  linked  to  biological 
productivity  and  to  the  ecosystem  generally,  and 
because  it  is  a  subject  of  present  concern  in  the 
New  York  Bight  in  connection  with  sewage 
system  engineering  practices.  Anoxia,  as  a  result  of 
excess  plankton  production  and  ensuing  eutrophi- 
cation,  was  identified  as  the  critical  impact  func- 
tion. This  selection  of  contaminants  and  impacts 
exemplified  the  diversity  of  time  and  space  scales 
that  must  enter  into  consideration  of  regional  as- 
similative capacity.  (Sinha-OEIS) 
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SOUTHERN  CALIFORNIA  BIGHT, 

Southern  California  Coastal  Water  Research  Proj- 
ect, Long  Beach. 

W.  Bascom,  N.  Brooks,  R.  Eppley,  T.  Hendricks, 
and  G.  Knaver. 

In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washington,  July  29-August  4, 
1979,  p  179-242,  December  1979.  4  Fig,  21  Tab,  68 
Ref,  Append,  Working  Paper  No  1:  Federal  Plan 
for  Ocean  Pollution  Research  Development  and 
Monitoring,  FY  1981-1985.  NOAA,  Environmen- 
tal Research  Laboratories,  Boulder,  Colorado. 

Descriptors:  'Waste  disposal,  *Water  pollution  ef- 
fects, *  Environmental  effects,  Monitoring,  Baseline 
studies,  Ecosystems,  California,  "Outer  Continen- 
tal Shelf,  'Ocean  dumping,  *Southern  California 
Bight,  Assimilative  capacity. 

The  Southern  California  Bight  is  a  large  open  bay 
that  extends  from  Point  Conception  on  the  north- 
west to  the  Mexican  border  more  than  500  km  to 
the  south.  The  topography  of  the  continental  bor- 
derland in  this  region  is  unlike  any  other  in  the 
world.  A  great  deal  is  known  about  the  results  of 
waste  discharges  in  the  Southern  California  Bight. 
The  actual  effects  of  wastes  on  the  various  plant 
and  animal  populations  at  any  location  can  be 
compared  with  a  group  of  28  control  stations 
which  represent  natural  California  conditions  at 
depths  similar  to  those  where  effects  have  been 
noted.  It  seems  evident  that  the  coastal  waters  are 
not  now  overloaded  except  in  small  areas  and 
specific  ways.  It  dogs  not  appear  that  the  wastes  to 
be  discharged  after  1981  (when  improved  source 
control  and  treatment  are  in  effect)  will  approach 
the  assimilative  capacity  of  the  coastal  waters  of 
California.  Continued  and  careful  monitoring  of 
the  chemical  characteristics  of  the  effluent  and  of 
the  health  of  the  biological  community  must  con- 
tinue. Because  of  increased  scientific  knowledge  of 
initial  dilution,  advection  and  dispersion,  chemical 
conversions,  and  sedimentation,  biological  uptake, 
and  human  health,  ecological  and  aesthetic  effects, 
there  is  reasonable  ability  to  predict  the  effects 
(and  thus  the  benefits)  of  changes  in  discharge 
practices.  (Sinha-OEIS) 
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PUGET  SOUND, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

J.  Cline,  H.  Curl,  L.  Codispoti,  C.  Ebbesmeyer, 
and  H.  S.  Harris. 

In:  Proceedings  of  a  Workshop  on  Assimilative 
Capacity  of  U.S.  Coastal  Waters  for  Pollutants, 
Crystal  Mountain,  Washington,  July  29-August  4, 
1979,  p  243-280,  December  1979.  3  Fig,  7  Tab,  59 
Ref,  Working  Paper  No  1:  Federal  Plan  for  Ocean 
Pollution  Research  Development  and  Monitoring, 
FY  1981-1985.  NOAA,  Environmental  Research 
Laboratories,  Boulder,  Colorado. 

Descriptors:  'Waste  disposal,  'Water  pollution  ef- 
fects, 'Environmental  effects,  Ecosystems,  Poly- 


chlorinated biphenols,  Water  pollution  '.sources, 
Washington,  'Outer  Continental  Shelf,  'Ocean 
dumping,  Puget  Sound(WA),  Assimilative  capac- 
ity. 

A  complicating  factor  in  assessing  the  assimilative 
capacity  of  certain  areas  in  Puget  Sound  is  the 
presence  of  persistent  pollutants  discharged  in 
years  past.  Examples  are  the  high  concentrations 
of  PCB's  in  the  lower  Duwamish  River  and  Elliott 
Bay  and  various  synthetic  organic  chemicals!  in 
Commencement  Bay.  Presumably  the  amount  of 
these  substances  reaching  these  waters  is  signifi- 
cantly less  now  than  in  prior  years  and  will  be 
even  less  in  the  future.  However,  the  persistence  of 
these  substances  in  the  marine  ecosystem  is  such 
that  many  years  following  the  reduction  or  elinii- 
nation  of  the  discharge  are  necessary  to  reduce  trie 
concentrations  to  acceptable  levels.  Although  the 
evidence  is  inconclusive  at  present,  these  sub- 
stances appear  to  be  associated  with  various  abnor- 
malities in  flatfish.  It  is  thus  possible  that  the  as- 
similative capacity  of  these  waters  has  already 
been  fully  utilized.  (Sinha-OEIS) 
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A  COMPARISON  OF  WEATHERING  PROC- 
ESSES OF  OIL  FROM  THE  BRAVO  AND  THE 
IXTOC  BLOWOUTS, 

Continental  Shelf  Inst.,  Trondheim  (Norway). 
T.  Haegh,  and  L.  I.  Rossemyr. 
In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Volume  1,  p  237-244,  1980.  6  Fig,  3  Tab,  14 
Ref,  OTC-3702.  Offshore  Technology  Conference, 
Dallas,  Texas. 

Descriptors:  'Oil  spills,  'Weathering,  'Water  pol- 
lution effects,  'Oil  pollution,  Path  of  pollutants, 
Resources  development,  Environmental  effects, 
Baseline  studies,  'Outer  Continental  Shelf,  North 
Sea,  Gulf  of  Mexico,  Petroleum  development, 
Blowouts. 

In  spite  of  differences  in  the  type  of  blowout, 
climatic  conditions  and  amount  of  oil  from  the  two 
blowouts,  there  is  a  surprising  similarity  in  the 
physical  and  chemical  characteristics.  The  visual 
observations  state  that  the  slicks  pass  the  same 
physical  stages  which  can  easily  be  divided  into  5 
distinct  categories  (in  some  cases  also  in  substages 
such  as  pancakes,  lump  stripes,  etc.).  Further,  each 
stage  seems  to  have  more  or  less  the  same  range  of 
physical  characteristics  concerning  loss  of  light 
components,  viscosity  and  water-uptake  (water-in- 
oil  emulsion).  Observations  also  indicate  that  the 
use  of  different  conventional  oil  combating  tech- 
niques are  only  successful  within  a  limited  range  of 
physical  stages  of  the  oil.  (Sinha-OEIS) 
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OPEN    OCEAN    POLLUTION    RESPONSE    -- 
THE  COAST  GUARD  SYSTEM, 

For  primary  bibliographic  entry   see   Field   5G. 
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ENVIRONMENTAL  PERMITTING  FOR 
DRILLING  IN  OFFSHORE  AREAS:  COM- 
MENTS ON  THE  SELECTION  PROCESS  FOR 
DRILLING  FLUIDS, 

M.  M.  Jones. 

In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Volume  1,  p  255-262,  1980.  4  Fig,  2  Tab,  51 
Ref.  OTC-3705.  Offshore  Technology  Conference, 
Dallas,  Texas. 

Descriptors:  'Drilling  fluids,  'Oil  industry,  'Tox- 
icity, Testing  procedures,  'Water  pollution  effects, 
Environmental  effects,  Baseline  studies,  Biota,  Pol- 
lution abatement,  Shrimp,  Alaska,  Decision 
making,  'Outer  Continental  Shelf,  Petroleum  de- 
velopment. 

The  decision-making  process  is  examined  with 
regard  to  the  selection  of  drilling  fluids  in  obtain- 
ing environmental  permits  for  offshore  drilling. 
Increased  exploration  and  production  in  offshore 
areas  has  been  linked  to  heightened  environmental 
concerns  for  the  impact  of  drilling  fluids  on  the 


existing  biota.  As  an  example  of  the  decision- 
making process,  a  case  study  of  toxicity  testing  on 
two  mud  additives  (a  defoamant  and  a  lubricant) 
for  use  in  the  Alaskan  Outer  Continental  Shelf 
(OCS)  is  presented.  Acute  toxicity  tests  results 
with  brine  shrimp  nauplii  (Anemia  salina)  are  pre- 
sented and  compared  to  recommended  application 
rates.  The  ensuing  decision-making  process  is  brief- 
ly described  and  the  final  regulatory  and  corporate 
decisions  to  accept  one  and  reject  the  other  are 
discussed.  Existing  hierarchical  toxicity  testing 
protocols  (developed  primarily  for  pesticides)  are 
reviewed  for  their  sensitivity  to  many  biological, 
chemical,  logistical,  and  economic  constriants  spe- 
cific to  drilling  fluids.  A  modified  toxicity  testing 
protocol  is  presented  which  considers  the  factors 
and  can  be  expanded  for  additional  consideration 
of  site-specific  factors.  (Sinha-OEIS) 
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ENVIRONMENTAL  MONITORING  ASSOCI- 
ATED WITH  A  PRODUCTION  PLATFORM  IN 
THE  GULF  OF  MEXICO, 

Continental  Shelf  Associates,  Inc.,  Tequesta,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
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POTENTIAL  SCHEMES  FOR  OFFSHORE 
LABRADOR  YEAR  ROUND  PRODUCTION, 

V.  F.  Wetzel,  D.  M.  Berenger,  and  M.  M.  Jozan. 
In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Volume  1,  p  293-305,  1980.  9  Fig,  16  Ref, 
OTC  3711.  Offshore  Technology  Conference, 
Dallas,  Texas. 

Descriptors:  'Hazards,  'Exploration,  'Icebergs, 
'Offshore  platforms,  Baseline  studies,  Hydrodyna- 
mics, Resources  development,  Pipelines,  Shore 
protection,  Oil  pollution,  Gases,  'Outer  Continen- 
tal Shelf,  Labrador,  Year  round  production,  Petro- 
leum development,  Environmental  conditions. 

Oil  companies  are  currently  involved  in  an  exten- 
sive exploratory  program  off  the  Canadian  east 
coast.  Total  Eastcan,  operator  for  the  Labrador 
Group  of  Companies,  has  made  three  gas  discover- 
ies offshore  Labrador.  The  discoveries  justified  the 
undertaking  of  studies  to  determine  the  feasibility 
of  different  production  schemes.  Solutions  already 
developed  for  the  offshore  areas,  such  as  the  North 
Sea,  are  only  partially  adaptable  because  of  the 
specific  environmental  conditions  (moving  ice 
pack  six  months  of  the  year,  icebergs  all  year 
round  which  many  damage  surface  and  bottom 
facilities).  Due  to  similar  environmental  conditions, 
solutions  acceptable  for  Labrador  could  probably 
be  very  easily  adapted  to  other  areas  off  the  east- 
ern Canadian  coast.  This  paper  presents  a  summary 
of  environmental  conditions  with  their  impact  on 
production  schemes.  The  results  of  feasibility  stud- 
ies consist  of  a  floating  scheme  equipped  with  ice 
cutting  capabilities.  This  scheme  was  initially  de- 
veloped for  operation  during  the  ice  free  season 
and  consisted  of  a  dynamically  positioned  produc- 
tion platform  with  off  loading  by  tanker.  (Sinha- 
OEIS) 
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SPECTRAL  WAVE  FORECAST  ANALYSIS 
AND  OPERATIONAL  EVALUATION  FOR 
OFFSHORE  LABRADOR  OIL  EXPLORATION, 
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In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
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studies,  Pollution  abatement,  Water  pollution  con- 
trol, Drilling,  Oil  pollution,  Decision  making,  En- 
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tal Shelf,  Labrador,  Davis  Strait,  Wave  spectra 
forecasts,  Petroleum  development. 

Offshore  oil  exploration  has  recently  moved  into 
deeper  more  hostile  waters  than  ever  before.  This 
has  created  a  need  for  timely,  more  informative 
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offshore  environmental  forecasts,  for  example  in 
the  recent  drilling  activity  off  Eastern  Canada  near 
Labrador  and  the  Davis  Straits.  During  the  1979 
drilling  season,  spectral  wave  forecasts  were  pro- 
duced for  three  offshore  drill  sites  for  the  Total 
Eastcan  drillships  'Petrel',  'Pelican'  and  'Pelerin.' 
Waverider  buoys  within  one  kilometer  of  each 
vessel  supplied  three-hourly  wave  data  to  verify 
the  detailed  directional  wave  spectra  forecasts, 
with  projections  out  to  72  hours.  The  need  for 
spectral  wave  forecasts  in  support  of  offshore  drill- 
ing is  discussed  with  particular  attention  focused 
on  the  response  of  drillships  to  local  sea  and  propa- 
gaged  swell  into  the  drillsite  areas.  The  depen- 
dence on  buoy  observations  as  well  as  real  time 
communications  via  satellite  for  remote  drilling 
regions  is  discussed.  Plans  for  future  advances  in 
numerical  wave  modeling  and  real-time  data  col- 
lection platform  (DCP)  technology  are  discussed. 
Buoy  to  satellite  DCP  advances  are  described  for 
use  in  offshore  environment  decision  making. 
(Sinha-OEIS) 
W80-05580 


HAZARDS    ANALYSIS    ON    THE    ATLANTIC 
OUTER  CONTINENTAL  SHELF, 

For  primary  bibliographic  entry  see  Field  5B. 
W80-05581 


DEEP  OCEAN  MINING  POLLUTION  MITIGA- 
TION, 

Texas  A  and  M  Univ.,  College  Station. 

For  primary   bibliographic  entry   see   Field   5G. 

W80-05582 


THE  ENVIRONMENTAL  GEOLOGY  AND 
GEOMORPHOLOGY  OF  THE  BARRIER 
ISLAND  -  LAGOON  SYSTEM  ALONG  THE 
BEAUFORT  SEA  COASTAL  PLAIN, 

Alaska  Univ.,  Fairbanks. 
P.  J.  Cannon,  and  S.  E.  Rawlinson. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  209-248,  October  1979. 
21  Fig,  6  Tab.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
NOAA-03-5-022-56. 

Descriptors:  'Hazards,  'Geology,  'Geomorpho- 
logy,  'Coasts,  'Barrier  islands,  Baseline  studies, 
Erosion,  Remote  sensing,  Water  pollution,  Envi- 
ronmental effects,  Alaska,  Oil  pollution,  Resources 
development,  'Environmental  effects,  'Outer  Con- 
tinental Shelf,  Beaufort  Sea,  Petroleum  develop- 


This  investigation  provides  quantitative  and  quali- 
tative data  fov  assessing  the  environmental  impact 
of  development  within  the  lease  area.  The  existing, 
naturally  occurring  geomorphic  processes  are 
identified,  and  where  possible,  the  dynamics  of 
these  processes  are  quantified.  The  major  land- 
forms  of  the  area,  including  barrier  island,  lagoons, 
streams,  l?Jces,  and  deltas,  are  shaped  or  influenced 
by  the  loss  of  ground  ice.  Hence,  there  is  an 
important  interrelationship  between  the  major 
landforms;  a  landform  changes  at  the  expense  of 
another,  or  it  evolves  into  another  landform.  This 
study  provides  an  understanding  of  natural  geo- 
morphic conditions  which  exist  in  the  area.  This 
understanding  can  be  used  to  determine  the  impact 
that  man-related  activities  may  have  on  the  envi- 
ronment. The  natural  stability  of  geomorphic  fea- 
tures should  be  known  before  long  life  structures 
are  built.  (Sinha-OEIS) 
W80-05600 


OPERATION  OF  AN  ALASKAN  FACILITY 
FOR  APPLICATIONS  OF  REMOTE-SENSING 
DATA  TO  OCS  STUDIES, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05601 


QUALITY  ASSURANCE  PROGRAM  FOR 
TRACE  PETROLEUM  COMPONENT  ANALY- 
SIS, 


NOAA.  National  Analytical  Facility,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5 A. 
W80-O.'j602 


ARCHIVAL  OF  VOUCHER   SPECIMENS   OF 

BIOLOGICAL       MATERIALS       COLLECTED 

UNDER  THE  OUTER  CONTINENTAL  SHELF 

ENVIRONMENTAL  ASSESSMENT  PROGRAM 

(OOSEAP)  SUPPORT, 

Ca'.ifomia  Academy  of  Sciences,  San  Francisco, 

CA. 

Fcr  primary  bibliographic  entry  see  Field   10A. 

W  80-05603 


AHCTIC  FOOD  DEPENDENCY  MATRIX:  AN 
CuCS  MANAGEMENT  TOOL, 

Flureau  of  Land   Management,   Anchorage,  AK. 

A  laska  Outer  Continental  Shelf  Office. 

G.  K.  Bienek,  and  G.  L.  Hufford. 

Marine  Technology  Society  Journal,  Vol  14,  No  1, 

p  25-27,  February-March  1980.  1  Fig,  3  Ref. 

Descriptors:  'Food  webs,  'Ecosystems,  'Oil  pollu- 
tion, Arctic,  Alaska,  Resources  development,  Nat- 
ural resources,  'Outer  Continental  Shelf,  'Beau- 
fort Sea,  Information  resources,  Petroleum  devel- 
opment. 

The  food  dependency  matrix  is  a  working  docu- 
ment for  the  Alaskan  Beaufort  Sea,  intended  only 
to  show  simple  food  web  relationships-who  is 
eating  what.  It  does  not  show  seasonal  variation, 
possible  changes  in  feeding  habits  with  different 
growth  states,  or  relative  quantities.  However 
simple  it  is,  the  matrix  does  show  the  relative 
importance  of  certain  species  to  other  species.  An 
important  objective  of  this  paper  is  to  identify  gaps 
in  knowledge  in  hope  that  such  information  might 
lead  to  further  research  in  time  for  the  results  to 
assist  developers,  regulatory  agencies,  and  local 
residents  in  making  wise  decisions  relating  to 
future  resource  development  activity  in  the  coastal 
zone  of  the  arctic  Alaska.  It  is  apparent  from  the 
matrix  where  much  information  for  many  groups  is 
lacking.  (Sinha-OEIS) 
W80-05605 


MANURE    SPILLS    MAY    BE    THREAT    TO 
WATER  SUPPLIES. 

For  primary  bibliographic  entry  see  Field  5B. 
W  80-05624 


WIND-BLOWN  DUST  AS  A  SOURCE  OF  NU- 
TRIENTS FOR  AQUATIC  PLANTS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  21. 
W80-05668 


IRON  AND  MANGANESE  CONTENT  OF 
RURAL  DOMESTIC  WATER, 

L.  H.  Hileman. 

Arkansas  Farm  Research,   Vol  29,   No   1,   p   15, 

January-February,  1980.  1  Fig,  1  Tab. 

Descriptors:  'Iron,  'Manganese,  'Domestic  water, 
'Arkansas,  Water  wells,  Rural  areas.  Sampling, 
Water  analysis,  Water  pollution,  Ground  water, 
Water  pollution  treatment,  Filtration,  Aesthetics. 

Iron  and  manganese  in  domestic  water  may  cause 
rust-colored  stains  on  plumbing  fixtures  and  yellow 
discoloration  on  clothes  and  dishes.  These  metals 
also  impart  a  disagreeable  taste  to  water.  Deposits 
build  up  in  pressure  tanks,  water  heaters,  and  pipes, 
and  clog  water  pumps.  Although  they  are  not 
health  hazards,  they  should  be  removed  from  the 
water  supply  if  they  exceed  certain  limits  (0.3  ppm 
for  iron  and  0.05  ppm  for  manganese)  to  avoid 
esthetic  and  economic  damage  and  possible  physio- 
logical effects.  The  iron  and  manganese  contents  of 
2473  wells  in  Arkansas  were  analyzed  between 
1974  and  1977.  The  average  iron  content  exceeded 
the  0.3  ppm  limit  in  all  districts  The  amount  of 
iron  ranged  from  zero  to  18.8  ppm.  The  average 
manganese  content  was  0.33  ppm  with  a  range 
from  zero  to  13.6  ppm.  The  high  iron  and  manga- 
nese contents  of  these  wells  may  be  due  to  low  pH 


which  increases  the  solubility  of  these  metals. 
Treatment  involves  chlorination  followed  by  ade- 
quate filtration.  Low  pH  water  can  be  treated  with 
soda  ash.  Other  iron-removal  treatments  include 
green  sand  filter,  water  softener,  aeration  and  set- 
tling, pressure  aeration  and  filtration,  and  poly- 
phosphate treatment.  However,  these  methods  are 
not  effective  in  removing  high  concentrations  man- 
ganese. (Purdin-NWWA) 
W80-05676 


5D.  Waste  Treatment  Processes 


A  FACILITY  DESIGNED  TO  MONITOR  THE 
UNSATURATED  ZONE  DURING  INFILTRA- 
TION OF  TERTIARY-TREATED  SEWAGE, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

R.  C.  Prill,  E.  T.  Oaksford,  and  J.  E.  Potorti. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 102700, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water- Resources  Investigations 
79-48,  1979.  14  p,  7  Fig,  1  Tab,  3  Ref. 

Descriptors:  'Monitoring,  'Unsaturated  flow,  'In- 
filtration, 'Tertiary  treatment.  'Sewage  treatment, 
Waste  water  treatment,  Artificial  recharge,  Re- 
claimed water,  Water  analysis,  Instrumentation, 
Soil  moisture,  New  York,  'Long  Island(NY),  'Suf- 
folk County(NY),  'Aquifer  management. 

A  facility  consisting  of  a  circular  recharge  basin 
6.10  meters  in  diameter  with  a  central  observation 
manhole  was  developed  on  Long  Island,  N.Y.,  to 
study  the  role  of  the  unsaturated  zone  during 
aquifer  recharge  with  tertiary-treated  sewage.  The 
manhole  extends  through  most  of  the  7.5-meter- 
thick  unsaturated  zone,  which  is  composed  of  gla- 
cial outwash  sand  and  gravel,  and  enables  collec- 
tion of  water  samples  and  monitoring  of  dynamic 
characteristics  of  the  unsaturated  zone  during  re- 
charge experiments.  The  system  contains  instru- 
mentation for  monitoring  infiltration  rate,  pressure- 
head  distribution,  soil-moisture  content,  ground- 
water levels,  and  soil  gases.  The  24.55-square- 
meter  recharge  basin  has  operated  in  all  seasons 
intermittently  since  April  1975  and,  as  of  April 
1978,  has  transmitted  62  million  liters  of  tertiary- 
treated  effluent  to  the  water-table  aquifer.  Overall 
performance  of  the  facility  indicates  that  it  is  suit- 
ably designed  for  monitoring  the  unsaturated  zone 
during  artificial-recharge  experiments.  (Kosco- 
USGS) 
W 80-05444 


MECHANISTIC  AND  PRACTICAL  ASPECTS 
OF  PHOSPHORUS  REMOVAL  FROM 
WASTEWATER  USING  IRON(III)  SALT, 
Rutgers  -  The  State  Univ..  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering 
M.  A.  Slam. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-192362, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
MS  Thesis,  May  1980.  151  p,  15  Fig,  83  Tab,  26 
Ref.  OWRT-A-052-NJ(2),  14-34-0001-9032. 

Descriptors:  'Phosphorus,  Phosphates,  Treatment, 
•Waste  water  treatment,  'Phosphorus  removal. 
Iron,  Chemical  precipitation,  Nutrients,  Sewage 
treatment. 

Phosphorus  removal  was  evaluated  at  several 
points  in  a  conventional  wastewater  treatment 
process.  Samples  were  taken  from  a  secondary 
plant  utilizing  a  high  rate  trickling  filter  on  munici- 
pal wastewater  Treatment  of  settled  primary  efflu- 
ent, secondary  effluent  and  settled  secondary  efflu- 
ent was  considered  The  experimental  matrix  in- 
cluded ferric  ion  dosage  and  pH  level  Sampling 
points  were  selected  to  highlight  process  variables 
of  interest.  These  included  organic  carbon  content 
and  unsettled  solids  content.  In  all  cases,  phospho- 
rus removal  was  substantially  less  than  predicted 
from  pure  species  solubility  data  In  addition,  the 
effect  of  unsettled  or  unsettleable  solids  is  marked 
In  all  experiments,  comparisons  of  removal  effi- 
ciency were  made  for  filtered  and  unfiltered  por- 
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tions  of  process  samples.  Beyond  the  obvious  ef- 
fects of  cation  dosage  and  pH,  the  nature  and 
concentration  of  particulate  matter  appear  to  be 
important  treatment  variables.  (Ahlert-NJ) 
W80-05470 


DESIGN  AND  SELECTION  OF  SMALL 
WASTEWATER  TREATMENT  SYSTEMS, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Water  Pollution  Control  Directorate. 
S.  A.  Ross,  P.  H.  M.  Guo,  and  B.  E.  Jank. 
Economics  and  Technical  Review  Report  No  EPS 
3-WP-80-3,  March  1980.  310  p,  71  Fig,  31  Tab,  87 
Ref,  2  Append. 

Descriptors:  'Waste  water  treatment,  *Sewage, 
•Analysis,  Septic  tanks,  Cesspools,  Domestic 
wastes,  Sewage  disposal,  Sewage  treatment,  Waste 
treatment,  Activated  sludge,  Chemical  degrada- 
tion, Environmental  sanitation,  Sanitary  engineer- 
ing, Sewage  lagoons. 

General  information  on  the  design  and  selection  of 
waste  water  systems  with  capacities  for  popula- 
tions up  to  2500  is  presented  for  use  as  a  guide  by 
those  with  limited  experience  in  waste  water  treat- 
ment. Included  is  an  outline  of  the  steps  and  proce- 
dures to  be  used  when  selecting  a  design  for  a 
particular  community.  The  grassroots  of  process 
design  and  selection  is  waste  water  characteriza- 
tion, which  requires  a  monitoring  program  to  pro- 
vide information  on  flow  variations,  waste  loading 
fluctuations,  and  treatment  efficiency  and  flexibil- 
ity. Various  methods  of  on-site  treatment  and  dis- 
posal are  considered  including  septic  tanks,  aerobic 
tanks,  tile  fields,  leaching  cesspools,  earth  pit  pri- 
vies, vault-privies,  compost  toilets,  chemical  toi- 
lets, incinerator  toilets,  and  others.  Facilities  at 
central  waste  water  treatment  systems  are  re- 
viewed and  classified  on  a  functional  basis  into  the 
categories  of:  flow  equalization,  solids  removal, 
biological  treatment,  physical-chemical  treatment, 
sludge  treatment  and  disposal,  and  disinfection. 
Also  reviewed  are  effluent  disposal  alternatives, 
small  waste  water  collection  systems,  and  regula- 
tory agency  requirements  and  the  approval  proc- 
ess. Procedures  for  the  selection  of  small  waste 
water  treatment  systems  are  discussed  and  illustrat- 
ed with  a  case  history  of  the  Provincial  Park 
Treatment  Facility  in  Glen  County,  Ontario.  A 
glossary  of  waste  water  treatment  terms  is  also 
given.  (Seigler-IPA) 
W80-05564 


TOXICITY  OF  LANDFILL  LEACHATES, 

Babichuk  Construction  Ltd.,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  5A. 
W80-05654 


5E.  Ultimate  Disposal  Of  Wastes 


State  and  those  in  Ohio  and  New  York  dip  gener- 
ally southward.  The  rocks  in  both  basins  thicken 
downdip.  Minor  folds  and  faults  occur  in  the  salt- 
bearing  rocks  in  all  three  States.  Some  of  this 
deformation  has  been  attenuated  by  the  salt  beds. 
The  salt  beds  are  near  the  middle  of  thick  sedimen- 
tary sequences,  and  are  bounded  above  and  below 
by  beds  containing  water  having  dissolved  solids 
concentrations  several  times  that  of  seawater.  The 
brines  occur  commonly  in  discrete  zones  of  high 
permeability  at  specific  places  in  the  stratigraphic 
sequence.  In  each  aquifer  there  is  a  vertical  compo- 
nent of  hydraulic  head  but  little  brine  probably 
moves  through  the  salt  beds  because  of  their  very 
low  permeability.  Two  areas  in  Michigan  and  one 
area  each  in  Ohio  and  New  York  appear  suitable 
for  additional  investigation  of  the  properties  and 
characteristics  of  the  salt  beds  and  their  suitability 
as  a  disposal  medium  for  radioactive  wastes.  One 
of  the  Michigan  areas  is  in  the  northern  part  of  the 
southern  peninsula,  in  Presque  Isle  and  Alpena 
Counties;  the  other  is  in  the  southern  peninsula,  in 
Oakland,  Macomb,  and  St.  Clair  Counties.  In 
northeast  Ohio  the  area  that  appears  to  be  suitable 
for  investigation  includes  most  of  the  eastern  half 
of  Lake  County  and  extends  eastward  into  Ashta- 
bula County  and  southward  into  Geauga  County. 
In  western  New  York  conditions  warrant  addition- 
al investigation  in  Schuyler,  Tompkins,  and  west- 
ern Cortland  Counties.  (Kosco-USGS) 
W80-05443 


GEOLOGIC  MIGRATION  POTENTIALS  OF 
TECHNETIUM-99  AND  NEPTUNIUM-237, 

Oak  Ridge  National  Lab.,  TN. 

E.  A.  Bondietti,  and  C.  W.  Francis. 

Science,  Vol  203,  No  4387,  p  1337-1340,  March  20, 

1979.  1  Fig,  15  Ref. 

Descriptors:  *Migration,  'Radioisotopes,  'Radio- 
active waste  disposal,  Oxidation-reduction  poten- 
tial, Ground  water,  Solubility,  Oxidation,  Chemi- 
cal reactions,  Hazards,  Trace  elements. 

The  potential  for  long-lived  radio-nuclides,  Tc99 
and  Np237,  to  migrate  from  high-level  radioactive 
waste  repositories  is  evaluated.  Under  the  oxida- 
tion-reduction conditions  of  ground  water,  rela- 
tively mobile  Tc04-  and  Np02-  are  reduced  to  less 
soluble  oxidation  states  in  igneous  rocks.  Thus, 
current  risk  assessments,  which  consider  techne- 
tium and  neptunium  as  potentially  capable  of  mi- 
grating to  the  surface  if  a  waste  repository  is 
breached  by  water,  may  be  overestimating  their 
potential  hazard  to  the  public.  The  Fe(II)  content 
of  many  subsurface  waters  may  maintain  these 
elements  in  less  soluble  oxidation  states.  The 
degree  to  which  geologic  media  will  influence  the 
chemical  state  of  the  migrating  elements  will  be 
determined  by  the  reactivity  of  the  rocks,  the 
geologic  contact  time,  and  the  degree  of  weather- 
ing (including  oxidation)  of  the  fracture  surfaces 
through  which  migration  occurs.  (Purdin-NWWA) 
W80-05446 


HYDROLOGIC  ENVIRONMENT  OF  THE  SI- 
LURIAN SALT  DEPOSITS  IN  PARTS  OF 
MICHIGAN,  OHIO,  AND  NEW  YORK, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
S.  E.  Norris. 

Geological  Survey  open-file  report  78-684,  June 
1978.  31  p,  11  Fig,  24  Ref. 

Descriptors:  'Hydrology,  'Environment,  'Salts, 
•Connate  water,  'Groundwater  movement,  Michi- 
gan, Ohio,  New  York,  Aggregates,  Inorganic  com- 
pounds, Sedimentary  rocks,  Folds(Geologic), 
Faults(Geologic),  Brines,  Permeability,  Aquifers, 
Path  of  pollutants,  Waste  disposal,  'Silurian  salt 
deposits. 

The  aggregate  thickness  of  evaporites  (salt, 
gypsum,  and  anhydrite)  in  the  Silurian  Salina  se- 
quence in  Michigan  exceeds  1200  feet  in  areas  near 
the  periphery  of  the  Michigan  basin,  where  the  salt 
beds  are  less  than  3000  feet  below  land  surface.  In 
northeast  Ohio  the  aggregate  thickness  of  salt  beds 
is  as  much  as  200  feet  in  places,  and  in  western 
New  York  it  is  more  than  500  feet,  where  the  beds 
are  less  than  3000  feet  deep.  The  salt-bearing  rocks 
dip  regionally  on  the  order  of  50  feet  per  mile, 
those  in  Michigan  dip  toward  the  center  of  the 


unit  of  energy  generated.  However,  these  studies 
are  over-conservative  in  estimating  the  time  before 
water  intrusion,  leach  rates  are  based  on  unrealistic 
laboratory  experiments,  and  geochemical  consider- 
ations in  both  leaching  and  ground  water  transport 
have  been  ignored.  An  alternative  evaluation  is 
proposed  based  on  the  assumption  that  radioactive 
material  is  leached  at  the  same  rate  as  rock  materi- 
al. This  rate  can  be  estimated  from  the  chemical 
composition  of  the  rock  and  ground  water,  and 
ground  water  flow  rate.  The  result  (excluding  ura- 
nium 238)  is  0.0008  eventual  cancer/GW  (electric)- 
yr.  However,  in  the  event  of  heat-induced  rock 
fractures  or  failures  of  borehole  and  shaft  seals,  the 
only  protection  would  be  in  the  time  required  for 
leaching.  (Purdin-NWWA) 
W80-05556 


MIGRATORY  PROPERTIES  OF  SOME  NU- 
CLEAR WASTE  ELEMENTS  IN  GEOLOGIC 
MEDIA, 

Argonne  National  Lab.,  IL. 

M.  G.  Seitz,  P.  G.  Rickert,  S.  Fried,  A.  M. 

Friedman,  and  M.  J.  Steindler. 

Nuclear  Technology,  Vo  44,  No  7,  p  284-296,  July, 

1979.  2  Fig,  6  Tab,  12  Ref,  1  Append. 

Descriptors:  'Migration,  'Radioisotopes,  'Radio- 
active waste  disposal,  Laboratory  tests,  Adsorp- 
tion, Infiltration  rates,  Lysimeters,  Trace  elements, 
Chemical  reactions,  Ground  water  movement, 
Hazards. 

This  paper  describes  migration  behavior  of  radion- 
uclides in  aqueous  solutions  with  rocks  from  for- 
mations that  may  be  suitable  for  waste  repositories. 
Static  adsorption  experiments  using  rock  tablets 
and  solutions  containing  radionuclides  were  per- 
formed to  study  nuclide  exchange.  Silicate  and 
carbonate  tablets  strongly  adsorbed  plutonium  and 
americium.  Thus,  migration  rates  of  these  elements 
should  be  lower  than  the  velocity  of  infiltrating 
water,  and  geologic  media  can  be  effective  barriers 
to  radionuclide  migration  in  flowing  water. 
Column  infiltration  experiments  were  performed 
with  radioactive  cesium,  plutonium,  neptunium, 
and  americium.  Peak  concentrations  moved  slowly 
compared  to  the  water.  However,  small  quantities 
of  the  trace  elements  moved  downstream  from  the 
peak  activities  due  to  the  slow  reaction  rates  or 
multiple  speciation,  colloid  formation,  movement 
of  particles  with  adsorbed  nuclides,  or  other 
causes.  These  fast-moving  components  may  pres- 
ent a  radiological  hazard  from  a  breached  reposi- 
tory, even  though  they  contain  only  a  small  frac- 
tion of  the  activity.  Therefore,  detailed  characteris- 
tics of  nuclide  migration  need  to  be  considered  in 
the  design  of  a  nuclear  waste  repository.  (Purdin- 
NWWA) 
W80-05661 


ANALYSIS,  CRITIQUE,  AND  REEVALUATION 
OF  HIGH-LEVEL  WASTE  REPOSITORY 
WATER  INTRUSION  SCENARIO  STUDIES, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 
B.  L.  Cohen. 

Nuclear  Technology,  Vol  48,  No  1,  p  63-69,  April, 
1980.  3  Tab,  21  Ref. 

Descriptors:  'Radioactive  waste  disposal,  'Under- 
ground waste  disposal,  'Infiltration,  Leaching, 
Laboratory  tests,  Geochemistry,  Soil  chemistry, 
Adsorption,  Ground  water  movement, 
Fractures(Geologic),  Sealants,  Failures,  Water  pol- 
lution, Risks,  Estimating,  Radioactivity  effects. 

There  have  been  several  scenario  studies  of  ground 
water  intrusion  into  high-level  radioactive  waste 
repositories.  All  these  studies  assume  that  water 
intrudes  after  100  to  1000  years,  that  wastes  are 
leached  and  completely  dissolved  after  a  few  thou- 
sand years,  and  that  this  ground  water  reaches  the 
surface  after  100  to  400  years,  while  the  wastes 
migrate  more  slowly  due  to  adsorption.  The  results 
of  these  studies  are  similar  and  can  be  easily  under- 
stood in  terms  of  the  total  number  of  cancers  per 
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THE  SYNTHESES  OF  NITRATE  AND  NITRITE 
SELECTIVE  POLYMERS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemis- 
try. 

C.  Shang-Jaw. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 195076, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
PhD  Dissertation,  1979.  159  p,  20  Fig,  10  Tab,  43 
Ref.  OWRT  A-079-KAN(2). 

Descriptors:  'Polymers,  'Water  treatment,  Ni- 
trates, Nitrite,  'Nutrient  removal,  Synthesis,  Poly- 
vinylbenzyl  chloride,  Nitron,  Aqueous  solutions, 
Commercial  development. 

The  objective  of  the  research  reported  in  this 
thesis  was  to  synthesize  insoluble  polymers  to 
remove  nitrate  and  nitrite  from  water.  A  high 
capacity  nitrate-  and  nitrite-selective  polymer  was 
synthesized  by  attaching  nitron  to  commercial  po- 
lyvinylbenzyl  chloride  (60/40  ortho/para  isomers). 
The  capacity  of  this  polymer  to  remove  nitrate  and 
nitrite  from  10  minus  to  the  third  power  M  solu- 
tion was  67%  and  42%,  respectively.  In  efforts  to 
increase  the  nitrate  capacity,  another  nitrate-  and 
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nitrite-selective  polymer  was  made  using  non-iso- 
meric  para-chloromethylpolystyrene  as  a  support- 
ing polymer  backbone  and  attaching  nitron  to  it. 
However,  the  capacity  was  found  to  be  65% 
which  was  about  the  same  as  using  the  polyvinyl- 
benzyl  chloride  (60/40  o/p  isomers)  as  the  support- 
ing polymer  backbone.  The  compound  l-phenyl-2- 
diethylaminoethyl-4'-amino-benzoate  was  also  syn- 
thesized and  attached  to  commercial  polyvinylben- 
zyl  chloride.  The  nitrate  and  nitrite  selectivity  of 
this  polymer  was  realized  and  the  capacity  of  this 
polymer  to  remove  nitrate  and  nitrite  from  aque- 
ous solution  was  76%  and  65.5%,  respectively. 
Another  polymer  was  synthesized  by  attachment 
of  1  -(4-nitrophenyl)-2-diethy  laminoethyl-4"-hy- 
droxybenzoate  to  polyvinylbenzyl  chloride  (60/40 
o/p  isomers).  The  capacity  of  this  polymer  to 
remove  nitrate  and  nitrite  from  aqueous  solution 
was  80%  and  68%,  respectively.  All  of  the  synthe- 
sized polymers  could  be  easily  regenerated  without 
loss  of  capacity  and  use  repeatedly  providing  a 
possibility  for  commercial  development. 
W80-05462 


PRODUCTION  OF  TRIHALOMETHANES 
FROM  THE  CHLORINATION  OF  CAST  IRON 
WATER  PIPE  BACTERIAL  FILMS, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
D.  K.  Muckerman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193394, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Master  of  Science  Thesis,  1979.  63  p,  12  Fig,  10 
Tab,  38  Ref.  OWRT-A-108-MO(2),  14-34-0001- 
9027. 

Descriptors:  •Trihamethanes,  *Bacteria,  'Pipe- 
lines, 'Chlorination,  'Potable  water,  Haloforms, 
Trace  organics,  Bacterial  films,  Water  distribution 
lines. 

Trihalomethanes  in  drinking  water  are  formed 
through  the  reaction  between  chlorine,  which  is 
used  as  a  disinfectant,  and  trace  quantities  of  or- 
ganic precursors  typically  found  in  raw  surface 
water.  At  this  time,  research  concerning  trihalo- 
methanes has  been  restricted  to  areas  pertaining  to 
the  formation  and  removal  of  these  compounds 
during  the  water  treatment  process.  This  investiga- 
tion studied  the  potential  for  the  formation  of 
trihalomethanes  in  a  water  distribution  system  with 
bacterial  films  acting  as  the  organic  precursor.  One 
foot  long  cast  iron  pipe  sections,  coated  on  the 
inside  with  bacterial  growth,  were  used  to  study 
the  influence  of  chlorinated  bacterial  films  on  the 
production  of  trihalomethanes.  The  results  of  this 
study  have  shown  that  when  a  bacterial  film  was 
present  there  was  more  than  a  500  percent  increase 
in  the  production  of  total  trihalomethanes  as  com- 
pared to  when  the  bacterial  film  was  absent.  The 
increase  in  trihalomethane  production  resulting 
from  the  chlorination  of  bacterial  films  was  also 
shown  to  be  directly  influenced  by  an  increase  in 
the  initial  chlorine  dose,  pH,  and  temperature.  Bac- 
terial films  developed  under  anaerobic  conditions 
were  shown  to  produce  50  percent  less  trihalo- 
methanes than  aerobic  films,  but  increasing  the 
dissolved  oxygen  level  from  1.4  mg/1  to  5.0  mg/1 
resulted  in  only  a  10  percent  increase  in  trihalo- 
methane production.  The  major  trihalomethane 
specie  resulting  from  the  chlorination  of  bacterial 
films  was  the  known  carcinogen  chloroform.  (Jac- 
quez-Mo) 
W80-05469 


WHAT  DO  YOU  DO  ABOUT  GAS. 

Canadian  Water  Well,  Vol  6,  No  2,  p  18-19,  May, 
1980.  2  Fig. 

Descriptors:  'Methane,  'Water  wells,  'Spraying, 
'Water  tanks,  Aeration,  Cost,  On-site  tests,  Per- 
formance, Clogging. 

Methane  gas  can  render  a  water  well  useless.  Re- 
moval methods  include  various  combinations  of  a 
sprayer  nozzle  system  and  a  pressure  tank  in  which 
the  water  passes  under  pressure  through  the  series 
of  sprayer  nozzles  and  the  gas  is  vented  to  the 
outdoors.  Field  tests  of  two  methods  were  per- 
formed. One  method  used  an  aeration  jet  while  the 
other  used  a  vacuum  pump.  An  explosion  meter 


determined  the  amount  of  methane  removed  from 
the  water.  Both  methods  reduced  the  methane 
concentration  to  l/20th  of  its  initial  concentration. 
The  price  of  the  aeration  jet  is  much  less  than  that 
of  the  vacuum  pump.  The  total  cost  of  the  aerated 
system  minus  the  well  pump  and  a  small  pressure 
tank  was  $400.  After  two  years  of  operation  with 
no  maintenance,  the  system  was  still  effective  in 
removing  methane.  A  new  aerator  has  been  de- 
signed which  will  avoid  plugging  problems  and 
produce  much  more  air  than  the  aeration  jets. 
(Purdin-NWWA) 
W80-05567 


RUSTY  MONSTERS-DISINFECTANT  CON- 
TROL OF  IRON  BACTERIAL  INFESTATION, 

Regina  Water  Research  Inst.  (Saskatchewan). 
R.  Cullimore. 

Canadian  Water  Well,  Vol  6,  No  2,  p  6,8,10,  May, 
1980.  2  Fig,  3  Tab. 

Descriptors:  'Iron  bacteria,  'Disinfection,  'Water 
wells,  Chlorination,  Slime,  Water  temperature, 
Metabolism,  Cytological  studies,  Detergents, 
Water  pollution  control. 

Iron  bacteria  occur  in  open  wells  when  sufficient 
iron  and/or  manganese  is  present  along  with  or- 
ganic or  carbonate  material.  The  level  of  concen- 
tration of  chemical  disinfectants  needed  to  control 
iron  bacterial  infestations  must  be  higher  than 
those  used  to  control  bacteria  in  other  places. 
Hypochlorite  is  ineffective  at  concentrations  less 
than  500  ppm.  Other  than  increasing  concentra- 
tion, the  exposure  time  in  the  well  can  be  pro- 
longed to  ensure  complete  disinfection.  The  higher 
resistance  of  iron  bacteria  is  due  to  a  thick  slime 
layer  around  the  cells  which  restricts  the  move- 
ment of  disinfectants  into  the  cell.  In  addition,  the 
cells  are  layered  with  a  coating  of  slime  over  each 
layer.  Another  problem  in  disinfecting  a  well  is  the 
low  temperature  of  the  well  water  which  slows 
down  the  bacteria's  metabolism  and  uptake  of  dis- 
infectants. Iron  bacteria  begin  to  grow  at  about  5.7 
degrees  C  and  grow  faster  as  temperature  rises. 
Detergent/disinfectants  may  be  more  effective 
since  they  disperse  the  slime  leaving  the  cells  more 
vulnerable  to  disinfectant  activity.  An  effective 
control  must  kill  at  least  99.9%  of  the  iron  bacteria 
within  the  well  and  attached  to  the  well  screen. 
Thus,  physical  method  of  control  should  also  be 
examined.  (Purdin-NWWA) 
W80-05614 


IRON     AND     MANGANESE     CONTENT     OF 
RURAL  DOMESTIC  WATER, 

For  primary  bibliographic  entry  see  Field  5C. 
W80-05676 
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ON  THE  NEED  FOR  A  GREATLY  EXPANDED 
EPA  GROUNDWATER  RESEARCH  PRO- 
GRAM, 

National  Water  Well  Association,  Worthington, 
OH. 

J.  H.  Lehr. 

Water  Well  Journal,  Vol  18,  No  3,  p  206-210,  May- 
June,  1980. 

Descriptors:  'Water  pollution  control,  'Ground 
water,  'Research  priorities,  Environmental  Protec- 
tion Agency,  Research  and  development,  Regula- 
tion, Surface  water. 

During  the  last  decade,  the  EPA  has  focused  its 
research  and  regulatory  efforts  on  the  control  of 
surface-water  pollution  and  virtually  ignored 
ground-water  pollution.  Toward  the  end  of  the 
decade  the  EPA  completed  a  Surface  Impound- 
ment Assessment  in  all  50  states  which  provided 
data  for  drafting  necessary  regulations  and  a  basic 
ground-water  education  program  among  state  en- 
vironmental agencies.  Simultaneously,  the  EPA's 
208  Program  was  drafted  giving  equal  emphasis  to 
ground-water  protection  in  waste-water  manage- 
ment programs.  During  the  past  two  years,  a 
ground-water  research  strategy  has  been  devel- 
oped but  progress  has  been  slow  due  to  lack  of 


direction  and  funding  from  Congress.  An  expanded 
EPA  research  program  aimed  at  ground-water 
protection  should  address  nine  major  areas  which 
include:  training,  information  and  technology 
transfer,  technical  assistance,  sources  of  ground- 
water pollution,  methods  of  detection,  analytical 
procedures,  transport  and  fate  of  pollutants,  sub- 
surface categorization,  and  aquifer  rehabilitation. 
Needed  research  and  action  in  each  of  these  nine 
areas  are  described.  (Purdin-NWWA) 
W80-05543 


SOIL  MODIFICATION  TO  MINIMIZE  MOVE- 
MENT OF  POLLUTANTS  FROM  SOLID 
WASTE  OPERATIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil,  Water,  and 

Engineering. 

W.  H.  Fuller. 

CRC  Critical  Reviews  in  Environmental  Control, 

Vol  9,  Issue  3,  p  213-270,  March,  1980.  25  Fig,  13 

Tab,  1  Ref,  1  Append. 

Descriptors:  'Soil  amendments,  'Pollutants, 
•Leaching,  'Landfills,  Leachate,  Solid  wastes, 
Waste  disposal,  Heavy  metals,  Soil  properties,  At- 
tenuation, Clays,  Silts,  Lime,  Hydrogen  ion  con- 
centration, Linings,  Computer  models,  Model  stud- 
ies. 

This  paper  examines  practical,  field-oriented  ways 
in  which  soil  may  be  modified  to  minimize  move- 
ment of  pollutants  from  solid  waste  operations. 
Although  the  nature  of  the  leachate,  as  well  as 
toxic  components  that  must  be  controlled,  play  a 
critical  role  in  migration,  this  paper  focuses  on  soil 
aspects.  Principal  soil  factors  are  identified  and  the 
movement  of  trace  metals  in  soils  is  described  as  a 
statistical  function  of  specific  properties  of  the  soil 
medium.  The  necessity  of  characterizing  the  three 
main  site-disposal  environments  as  to  (1)  soil,  (2) 
leaching  solution,  and  (3)  specific  polluting  con- 
stituent is  also  discussed.  Prominent  soil  param- 
eters influencing  attenuation  components  are  (1) 
clay  content,  (2)  silt  content,  (3)  presence  of  lime. 
(4)  pH  level,  and  (5)  presence  of  hydrous  oxides  of 
Fe,  Mn,  and  Al.  With  these  and  other  known 
parameters,  certain  soil  modifications  and  low-cost 
liners  for  disposal  sites  are  suggested.  All  sites 
require  modification  if  migration  of  pollutants  is  to 
be  retarded  and  prevented  from  reaching  under- 
ground water  sources  or  entering  the  food  chain 
Several  attempts  have  been  made  to  predict  migra- 
tion rates  of  toxic  waste  components  by  simulation 
models.  The  practical  use  of  such  models  must  be 
reviewed,  though  it  appears  that  this  technology  is 
only  in  the  very  early  stages  of  development 
(Purdin-NWWA) 
W80-05545 


HYDROGEOLOGIC  CONSIDERATIONS  OF 
LANDFILL  SITING  AND  DESIGN, 

National   Water  Well   Association,   Worthington, 

OH 

T.  E.  Gass. 

Water  Well  Journal,  Vol  34,  No  3,  p  43-45,  March, 

1980.  3  Fig. 

Descriptors:  'Hydrogeology,  'Design,  'Landfills, 
•Sites,  Topography,  Water  table,  Permeability, 
Clays,  Silts,  Infiltration,  Surface  waters.  Runoff, 
Diversion  structures,  Ground  water  barriers, 
Vegetation,  Evapotranspiration,  Slurry  trenches, 
Grout  curtains,  Bottom  seals,  Linings,  Drains, 
Dewatering,  Leachate,  Pumping. 

In  order  to  minimize  and  control  ground  and  sur- 
face water  pollution  resulting  from  landfill  leachate 
percolating  into  the  subsurface  environment,  the 
local  hydrogeology  must  be  examined  during  site 
selection.  Factors  to  be  considered  include:  topog- 
raphy of  the  area  surrounding  a  landfill;  distance 
between  the  refuse  and  the  top  of  the  water  table; 
and  permeability  and  clay  content  of  materials 
beneath  the  landfill.  In  addition,  proper  engineer- 
ing design  can  control  entry  of  surface  water  into 
the  landfill,  divert  ground  water  around  and  under 
the  landfill,  control  leachate  plume  migration  or 
provide  leachate  treatment.  Surface  water  infiltra- 
tion can  be  reduced  by:  increasing  runoff  from  the 
landfill  by  grading;  decreasing  runoff  onto  the 
landfill  by  constructing  diversion  ditches  and  ter- 
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races;  applying  a  low  permeability  cover;  and 
planting  vegetation  to  increase  transpiration.  Bar- 
riers made  of  low  permeability  materials  are  used 
to  divert  or  reduce  ground  water  flow.  These 
include  slurry  trenches,  grout  curtains,  and  bottom 
seals.  Subsurface  drains  or  dewatering  systems  ma- 
nipulate the  water  table  to  prevent  formation  of 
leachate  or  contain  its  spread.  In  some  cases  lea- 
chate  can  be  recaptured  by  pumping  a  well  or  a 
line  of  wells.  (Purdin-NWWA) 
W80-05546 


GROUND  WATER:  A  NATIONAL  STRATEGY, 

Environmental   Research   and  Technology,   Inc., 

Concord,  MA. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05551 


OPEN  OCEAN  POLLUTION  RESPONSE  -- 
THE  COAST  GUARD  SYSTEM, 

C.  B.  Doherty,  C.  A.  Gauvin,  R.  A.  Marcolini,  and 
J.  L.  Obrien. 

In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Volume  1,  p  245-253,  1980.  7  Fig,  OTC-3703. 
Offshore  Technology  Conference,  Dallas,  Texas. 

Descriptors:  *Oil  spills,  *Oil  pollution,  *Water  pol- 
lution control,  Pollution  control,  Barriers,  Equip- 
ment, Hazards,  Environmental  effects,  Resources 
development,  'Outer  Continental  Shelf,  Skimmers, 
Petroleum  development,  Blowouts. 

The  Coast  Guard  has  long  recognized  the  need  for 
a  systems  approach  to  open  ocean  pollution  re- 
sponse. At  the  time  of  the  IXTOC  I  blowout  and 
the  Burmah  Agate  spill,  a  series  of  at  sea  handing 
tests  of  pollution  response  equipment  had  been 
completed  and  more  were  scheduled.  This  paper 
describes  the  Coast  Guard's  integrated  system  ap- 
proach, operational  test  results,  and  actual  per- 
formance during  the  IXTOC  I  blowout  and 
Burmah  Agate  responses.  The  performance  of  the 
Coast  Guard  skimming  barrier  at  these  pollution 
incidents  is  highlighted  along  with  an  analysis  of 
lessons  learned  and  future  work  needed.  (Sinha- 
OEIS) 
W80-05576 


SPECTRAL  WAVE  FORECAST  ANALYSIS 
AND  OPERATIONAL  EVALUATION  FOR 
OFFSHORE  LABRADOR  OIL  EXPLORATION, 

For  primary  bibliographic  entry  see  Field  5C. 
W80-05580 


DEEP  OCEAN  MINING  POLLUTION  MITIGA- 
TION, 

Texas  A  and  M  Univ.,  College  Station. 
J.  E.  Flipse. 

In:  Proceedings  of  Twelfth  Annual  Offshore  Tech- 
nology Conference,  held  in  Houston,  TX,  May  5-8, 
1980.  Vol  3,  p  353-357,  1980.  2  Fig,  3  Ref.  OTC- 
3834.  Offshore  Technology  Conference,  Dallas, 
Texas. 

Descriptors:  'Mining,  'Water  pollution  control, 
•Pollution  abatement,  'Benthos,  Resources  devel- 
opment, Hazards,  Damages,  Environmental  ef- 
fects, Path  of  pollutants,  'Outer  Continental  Shelf, 
Deep  ocean  mining. 

During  the  investigation  of  possible  financial  pen- 
alties of  deep  ocean  mining  pollution  mitigation, 
the  major  threats  to  the  marine  environment  were 
identified  and  means  to  minimize  damage  pro- 
posed. This  paper  defines  the  major  threats:  the 
benthic  plume  of  suspended  particulate  matter 
comprised  of  macerated  marine  biota  and  disturbed 
seabed  sediments,  and  the  surface  plume  of  ingest- 
ed benthic  matter  and  abraded  manganese  nodule. 
Techniques  for  minimizing  the  disturbance  of  the 
seabed  and  limiting  ingestion  of  benthic  material  in 
the  dredge  pipe  and  means  for  controlling  the 
surface  plume  to  limit  possible  damage  to  the  eu- 
photic  zone  of  the  water  column  are  developed. 
The  author  concludes  by  recommending  that  the 
industry  test  and  the  scientific  community  evaluate 
the  effectiveness  of  the  proposed  pollution  mitiga- 
tion approaches.  (Sinha-OEIS) 
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MANURE    SPILLS    MAY    BE    THREAT    TO 
WATER  SUPPLIES. 

For  primary  bibliographic  entry  see  Field  5B. 
W  80-05624 


THE  PREVENTION  OF  POLLUTION  OF  THE 
MARINE  ENVIRONMENT  ARISING  FROM 
OFFSHORE  MINING  AND  DRILLING, 

McGill  Univ.,  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05682 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


OPERATIONAL  AERIAL  SNOW  SURVEYING 
IN  THE  UNITED  STATES, 

National  Weather  Service,  Silver  Spring,  MD. 
For  primary  bibliographic  entry  see  Field  2C. 

W80-05435 


REVISION  OF  THE  DOCUMENTATION  FOR 
A  MODEL  FOR  CALCULATING  EFFECTS  OF 
LIQUID  WASTE  DISPOSAL  IN  DEEP  SALINE 
AQUIFERS. 

INTERA  Environmental  Consultants,  Inc.,  Hous- 
ton, TX. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 122542, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water  Resources  Investigations 
79-96,  July  1979.  73  p,  1  Tab,  4  Ref. 

Descriptors:  'Computer  models,  'Model  studies, 
'Waste  disposal,  'Aquifer  characteristics,  Saline 
water,  Deep  wells,  Aquifers,  Industrial  wastes, 
Water  pollution  control,  Groundwater  movement, 
Equations,  Mass  transfer,  Path  of  pollutants, 
'Deep-well  waste-disposal  model. 

Details  of  additions  and  modifications  to  a  comput- 
er code  described  in  an  earlier  report  'A  model  for 
calculating  effects  of  liquid  waste  disposal  in  deep 
saline  aquifers,'  USGS  WRI  76-61,  NTIS-PB256 
903/AS  are  documented.  These  additions  and 
modifications  include  free  water  surface,  vertical 
recharge,  equilibrium  controlled  linear  adsorption 
and  a  first  order  irreversible  rate  reaction.  These, 
plus  additional  modifications,  make  this  model 
more  adaptable  to  general  hydrologic  problems 
and  those  involving  waste  disposal  with  simple 
chemical  reactions.  (Kosco-USGS) 
W80-05437 


HYDROLOGY, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7C. 
W80-05461 


GRAVITY  GEOPHYSICAL  DELINEATION  OF 
BURIED  CHANNEL  AQUIFERS  IN  THE  DIS- 
SECTED TILL  PLAINS  OF  NORTHERN  MIS- 
SOURI, 

Missouri  Univ. -Columbia.  Dept  of  Geology. 
M.  D.  Hall. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-194343, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Master  of  Arts  Thesis,  December  1979.  95  p,  32 
Fig,  26  Ref.  OWRT  A-112-MO(2),  USDI  OWRT 
14-34-0001-9027. 

Descriptors:  'Buried  river  valleys,  'Aquifers, 
'Geophysical  exploration,  'Missouri,  Iowa,  'Ex- 
ploration, Maps,  Topography,  Bedrock,  Gravity 
profiles,  Geophysics. 

Several  methods  of  gravity  geophysics,  in  conjunc- 
tion with  drift  thickness  and  bedrock  topography 
maps,  were  used  to  map  the  location  of  buried 
river  valleys  in  northwestern  Missouri.  Drift  thick- 
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ness  varies  from  zero  to  over  100  metres  within  the 
selected  study  area.  The  buried  valleys  are  often 
filled  with  thick  sequences  of  glacial-fluvial  depos- 
its which  can  serve  as  important  aquifers.  Over  900 
gravimeter  readings  established  a  grid  network 
over  the  study  area.  Two  methods  were  used  to 
calculate  the  regional  Bouguer  free-air  anomaly: 
(1)  polynomial  trend  surfaces  of  the  reduced  grav- 
ity readings  and  (2)  trend  surfaces  defined  by  well 
data.  The  fifth-order  polynomial  trend  surface 
closely  matched  the  fifth-order  surface  defined  by 
the  well  data.  This  indicates  that  the  fifth-order 
polynomial  trend  surface  closely  matches  basement 
rock  topography  in  this  area.  This  trend  surface, 
along  with  the  gravity  residual  and  drift  thickness 
maps,  can  be  used  to  delineate  these  valleys  with 
fair  accuracy.  Gravity  profiles  were  run  normal  to 
several  suspected  buried  valleys.  The  gravity  resid- 
ual profiles  showed  a  strong  correlation  to  bedrock 
topography,  where  known,  and  to  several  theoreti- 
cal models.  Gravity  profiling  can  be  used  to  delin- 
eate the  deepest  portion  of  these  valleys.  In  all 
cases,  an  adequate  density  contrast  was  observed 
between  the  drift  and  the  bedrock.  Several  promis- 
ing branch  aquifers,  previously  unreported,  are 
indicated. 
W80-05463 


PRELIMINARY  ESTIMATE  OF  REGIONAL 
EFFECTIVE  GROUNDWATER  RECHARGE 
RATES  IN  OHIO, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 

and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-05466 


STOCHASTIC  FORECASTING  OF  MINE 
WATER  INRUSHES, 

Mining  Development  Inst.,  Budapest  (Hungary). 

I.  Bogardi,  L.  Duckstein,  A.  Schmieder,  and  F. 

Szidarovszky. 

Advances  in  Water  Resources,  Vol  3,  No  1,  p  3-8, 

March   1980.  6  Fig,  24  Ref.  NSF  INT78-12184. 

Descriptors:  'Forecasting,  'Stochastic  processes, 
'Mining,  'Mine  water,  'Karst,  Inflow,  Hazards, 
Flooding,  Flood  forecasting,  Warning  systems, 
Model  studies,  Fissures(Geologic),  'Hungary. 

An  event-based  stochastic  forecasting  approach 
was  used  to  model  water  inrushes  into  under- 
ground works  under  karstic  water  hazard.  The 
stochastic  properties  of  inrushes  are  related  to  the 
statistical  properties  of  fissures  in  the  karstic  rock. 
The  probability  distributions  (DF)  of  five  random 
variables  of  interest  in  design  were  estimated; 
namely,  inrush  yield  q,  number  N  of  inrushes  per 
unit  area,  distance  L  between  inrushes,  maximum  q 
sub  max  in  N  events,  and  total  yield  Q.  The 
phenomenological  hypotheses  of  log  normal  DF  of 
q  and  Poisson  DF  of  N  were  reinforced  by  obser- 
vation data.  On  the  basis  of  these  DF,  a  Monte 
Carlo  simulation  of  a  spatial  Poisson  process  of 
inrushes  was  run  to  estimate  the  DF  of  q  sub  max 
and  Q.  The  derivation  of  Bayesian  DF  to  account 
for  parameter  uncertainty  was  discussed.  The  sto- 
chastic model  was  used  for  design  and  operation  of 
mine  water  control  facilities  in  the  Transdanubian 
karstic  region  of  Hungary.  (Visocky-ISWS) 
W80-05477 


BRUCEWOOD  URBAN  TEST  CATCHMENT. 

MacLaren  (James  F.)  Ltd.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05566 


A  SEISMOTECTONIC  ANALYSIS  OF  THE 
SEISMIC  AND  VOLCANIC  HAZARDS  IN  THE 
PRIBILOF  ISLANDS-EASTERN  ALEUTIAN  IS- 
LANDS REGION  OF  THE  BERING  SEA, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

J.  N.  Davies,  and  K.  H.  Jacob. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  2-92,  October  1979.  39  Fig,  3  Tab,  62  Ref. 
NOAA,  Environmental  Research  Laboratories, 
Outer   Continental    Shelf  Environmental   Assess- 
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ment  Program,  Boulder,  Colorado.  NOAA-03-5- 
022-70. 

Descriptors:  *Hazards,  'Seismology,  'Volcanoes, 
•Earthquakes,  Environmental  effects,  Resources 
development,  Baseline  studies,  Exploration, 
Alaska,  'Outer  Continental  Shelf,  Petroleum  de- 
velopment, Bering  Sea,  Pribilof  Islands. 

The  general  goal  of  this  study  is  to  monitor  seismic 
and  volcanic  activity  over  a  long  time  span  and  to 
evaluate  this  activity  in  terms  of  the  hazard  it 
implies  for  the  exploration  for  and  possible  devel- 
opment of  petroleum  resources  in  the  vicinity  of 
the  Shumagin  Islands  and  Dutch  Harbor  regions  of 
the  eastern  Aleutian  Island  Arc  and  western 
Alaska  Peninsula  regions,  and  of  the  Pribtl  of  Is- 
lands region  of  the  southeast  Bering  Sea.  The 
relevance  of  this  work  to  petroleum  development 
is  straightforward:  The  basic  problem  is  to  design 
structures  that  will  withstand  expected  earth- 
quakes, associated  tsunamis,  and  volcanic  activity 
within  an  acceptable  level  of  risk.  This  design 
problem  requires,  as  inputs,  knowledge  of  the 
probable  space-time  distribution  of  large  earth- 
quakes, the  accelerations  vs.  distances  relations  for 
those  earthquakes  and  the  distance  to  which  var- 
ious volcanic  eruptions  can  be  expected  to  be 
destructive.  Specification  of  the  minimum  safe  dis- 
tance from  a  given  volcano  requires  knowledge  of 
the  type  of  eruption  to  be  expected  and  the  fre- 
quency of  eruption.  The  data  being  collected  are 
essential  to  each  of  the  above  prerequisites  to  the 
inputs  for  the  problem  of  designing  safe  and  econo- 
mica  structures.  (Sinha-OEIS) 
W80-05583 


EARTHQUAKE  ACTIVITY  AND  GROUND 
SHAKING  IN  AND  ALONG  THE  EASTERN 
GULF  OF  ALASKA, 

Geological   Survey,   Menlo  Park,  CA.  Office  of 
Earthquake  Studies. 
C.  Stephens,  and  J.  C.  Lahr. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  323-365,  October  1979.  10  Fig,  1  Tab,  21 
Ref,  4  Append.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 

Descriptors:  'Hazards,  'Earthquakes,  'Seismol- 
ogy, Earthquake  engineering,  Design,  Water  pollu- 
tion sources,  Baseline  studies,  Environmental  ef- 
fects, Resources  development,  Alaska,  Oil  pollu- 
tion, 'Outer  Continental  Shelf,  Gulf  of  Alaska, 
Petroleum  development. 

The  objective  of  this  research  was  to  analyze  the 
earthquake  activity  in  the  Northeast  Gulf  of 
Alaska  (NEGOA)  and  adjacent  onshore  areas  in 
order  to  develop  a  better  model  for  the  current 
tectonic  framework.  This  information  is  critical  to 
the  establishment  of  criteria  for  the  safe  develop- 
ment of  oil  and  gas.  The  eastern  Gulf  of  Alaska 
and  the  adjacent  onshore  areas  are  undergoing 
compressional  deformation  caused  by  north-north- 
westward migration  of  the  Pacific  plate  with  re- 
spect to  the  North  American  plate.  Short-period 
seismograph  stations  were  installed  along  the  east- 
ern Gulf  of  Alaska.  Single-component  stations 
record  the  vertical  component  of  the  ground 
motion,  while  three-component  stations  have  in- 
struments to  measure  north-south  and  east-west 
motion  as  well.  Data  from  these  instruments  are 
used  to  determine  the  parameters  of  earthquakes  as 
small  as  magnitude  1.  The  parameters  of  interest 
are  epicenter,  depth,  magnitude,  and  focal  mecha- 
nism. These  data  are  required  to  further  under- 
standing of  the  regional  tectonics  and  to  identify 
active  faults.  A  network  of  strong  motion  instru- 
ments is  also  operated.  These  devices  are  designed 
to  trigger  during  large  earthquakes  and  give  high- 
quality  records  of  large  ground  motions  which  are 
necessary  for  engineering  design  purposes.  (Sinha- 
OEIS) 
W80-05588 


SEISMIC  AND  VOLCANIC  RISK  STUDIES  - 
WESTERN  GULF  OF  ALASKA, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 


H.  Pulpan,  and  J.  Kienle. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IX,  Haz- 
ards, p  424-492,  October  1979.  22  Fig,  4  Tab,  41 
Ref,  Append.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  Colorado. 
NOAA-03-5-022-55. 

Descriptors:  'Hazards,  'Earthquakes,  'Volcanoes, 
Resources  development,  Drilling,  Exploration, 
Water  pollution  sources,  Environmental  effects, 
Oil  wells,  Alaska,  Monitoring,  Forecasting,  'Outer 
Continental  Shelf,  Alaska  Peninsula,  Gulf  of 
Alaska,  Petroleum  development. 

The  objectives  of  this  research  are  to  evaluate 
geologic  hazards  to  offshore  petroleum  develop- 
ment due  to  earthquake  and  volcanic  activity  in 
the  lower  Cook  Inlet,  Kodiak  Island,  Shelikof 
Strait  and  Alaska  Peninsula  offshore  and  onshore 
areas.  Seismicity  studies,  based  on  both  historic 
data  and  data  accumulated  from  the  operation  of  a 
high  resolution  seismic  netowrk,  provide  some  im- 
portant input  into  quantitative  seismic  risk  studies. 
The  greatest  seismic  risk  is  associated  with  the 
shallow  seismic  thrust  zone  of  the  subducting  Pa- 
cific plate.  There  is  a  high  probability  that  a  great 
earthquake  will  occur  in  the  Shumagin  gap  within 
the  lifetime  of  any  potential  petroleum  develop- 
ment in  that  area.  Seismic  risk  appears  lower  in  the 
other  offshore  areas  which  do  not  overlie  the 
shallow  subduction  thrust  zone,  but  the  risk  is  still 
primarily  associated  with  the  subduction  process. 
Augustine  volcano  with  its  very  active  recent 
eruptive  history  presents  perhaps  the  greatest  vol- 
canic risk  within  the  lower  Cook  Inlet  and  Sheli- 
kof Strait  lease  areas.  Based  on  its  eruptive  history 
in  this  century  Augustine  can  be  expected  again  to 
erupt  within  the  lifetime  of  potential  petroleum 
development  in  lower  Cook  Inlet.  Having  moni- 
tored the  volcano  for  9  years  through  its  last  major 
eruptive  cycle  in  1976,  chances  are  enhanced  of 
perhaps  predicting  the  next  one  through  careful 
geophysical  monitoring.  (Sinha-OEIS) 
W80-05590 


SEISMOTECTONIC  STUDIES  OF  NORTHERN 
AND  WESTERN  ALASKA, 

Alaska  Univ.,  Fairbanks,  Geophysical  Inst. 
N.  N.  Biswas,  and  L.  Gedney. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  155-208,  October  1979. 
11  Fig,  4  Tab,  29  Ref.  NOAA,  Environmental 
Research  Laboratories,  Outer  Continental  Shelf 
Environmental  Assessment  Program,  Boulder, 
Colorado.  NOAA-03-5-033-55. 

Descriptors:  'Seismic  studies,  'Tectonics,  'Earth- 
quakes, 'Alaska,  'Hazards,  Baseline  studies,  Re- 
sources development,  Exploration,  Construction, 
Water  pollution  sources,  Environmental  effects, 
•Outer  Continental  Shelf,  Petroleum  development, 
Environmental  assessment. 

This  study  evaluates  the  extent  of  seismic  hazards 
posed  by  earthquakes  in  northern  and  western 
Alaska.  The  consideration  of  all  available  seismic 
data  for  the  Arctic  region  shows  that  the  earth- 
quakes do  not  distribute  randomly  in  space  but 
tend  to  concentrate  along  zones  which  were  reacti- 
vated in  the  geologic  past.  The  modern  seismicity 
of  the  Canadian  coast  and  its  continuation  through 
Barter  Island  in  northeast  Alaska  and  then  along 
the  thrust  zone  of  the  Brooks  Range  has  been 
interpreted  as  an  active  regional  intraplate  tectonic 
zone.  The  reactivation  of  this  zone  continues  to  the 
present.  The  dense  clustering  of  earthquakes 
around  the  Kobuk  trench  and  Porcupine  fault  indi- 
cates that  these  two  structures  are  active.  Thus, 
linear  structures,  like  pipelines,  used  for  transporta- 
tion of  oil  and  gas  through  the  eastern  part  of 
Brooks  Range  and  Chandalar  and  Yukon  River 
basins  should  take  into  account  the  possibility  of 
ground  dislocations,  perhaps  by  a  significant 
amount  over  a  period  of  time,  at  points  of  mapped 
fault  crossings.  In  the  western  part  of  Alaska, 
around  the  Seward  Peninsula,  analysis  of  the  data 
gathered  to  date  indicates  a  higher  level  of  seismic- 


ity than  was  recognized  prior  to  this  study.  To 
establish  this  finding  within  desirable  bound  of 
precision  will  require  a  data  base  which  can  only 
be  obtained  by  the  operation  of  a  localized,  high- 
resolution  seismographic  network  for  a  reasonable 
length  of  time.  (Sinha-OEIS) 
W80-05599 
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WATERSHED  IMPACTS  OF  RECREATIONAL 
DEVELOPMENT  IN  GUADALUPE  MOUN- 
TAINS NATIONAL  PARK,  TEXAS, 

Texas  Tech  Univ.,  Lubbock. 

E.  B.  Fish,  M.  J.  Dvoracek,  V.  B.  Ackerson,  B.  L. 

Allen,  and  G.  L.  Brothers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-191547, 

Price  codes:  A  99  in  paper  copy,  A01  in  microfiche. 

Texas  Water  Resources  Institute,  Texas  A  and  M 

University,  College  Station  Technical  Completion 

Report,  February  1980,  617  p,  170  Fig,  154  Tab, 

219  Ref,  15  Append.  OWRT  B-206-TEX(2),  14-34- 

0001-7189. 

Descriptors:  'Recreation  facilities,  'Construction, 
•Environmental  effects,  *Watersheds(Basins), 
Planning,  Evaluation,  Recreational  impacts,  Water 
quality,  hydrology,  Streamflow,  Texas,  'Guada- 
lupe Mountains  National  Park(TX). 

In  the  southwestern  United  States,  there  is  wide- 
spread concern  about  the  hydrologic  effects  of  a 
rapidly  increasing  population  and  the  consequent 
drastic  changes  in  the  types  and  intensity  of  land 
use.  This  research  effort  was  directed  towards 
obtaining  a  data  base  consisting  of  climatic,  vegeta- 
tive, soil,  erosional  and  hydrologic  information 
which  would  be  useful  in  the  management  decision 
making  process  for  Guadalupe  Mountains  National 
Park,  Texas.  Based  on  initial  studies  five  water- 
sheds ranging  in  size  from  25.32  square  miles  to 
0.15  square  miles  were  selected  for  intensive  stud- 
ies to  quantify  relationships  between  soil,  vegeta- 
tion, climatic,  topographic,  and  geologic  factors  in 
such  a  way  that  they  may  be  used  as  a  basis  for 
predicting  the  effects  of  modification  in  land  use 
on  erosion,  water  yield  and  quality,  flooding  and 
ground  water  supplies.  Recommendations  resulting 
from  this  project  include:  development  of  pro- 
grams to  establish  appropriate  recreational  carry- 
ing capacities  based  on  biophysical  impacts  on 
resource  systems  as  well  as  sociological  carrying 
capacity  aspects;  consideration  of  the  highly  erod- 
ible  nature  of  most  soils  found  in  the  park  in  the 
design  criteria  for  trails  and  other  facilities;  contin- 
ued monitoring  of  erosion  transects  on  current 
roads  and  trails  to  further  evaluate  the  erosion 
potential  of  soils  found  in  the  park;  continued 
monitoring  of  water  quality  parameters  with  spe- 
cial emphasis  on  the  McKittrick  Canyon  stream  in 
the  vicinity  of  the  Pratt  Lodge  cesspool;  develop- 
ment of  plans  for  an  improved  waste  disposal 
system  in  South  McKittrick  Canyon;  continued 
monitoring  of  surface  runoff  phenomena  and  char- 
acteristics to  refine  predictions  and  establish  explic- 
it relationships  for  runoff  phenomena. 
W80-05410 


FUTURE  PROSPECTS  FOR  GEOTHERMAL 
ENERGY, 

H.  C.  H.  Armstead. 

Physics  in  Technology,  Vol  11,  No  1,  p  2-7,  Janu- 
ary, 1980.  4  Fig,  7  Ref. 

Descriptors:  'Geothermal  studies,  'Technology, 
•Future  planning(Projected),  Hot  dry  rocks,  Deep 
heat  mining,  Fracturing,  Economic  feasibility. 
Drilling,  Melting,  Subterrene. 

Approximately  .25%  of  the  world's  present  energy 
needs  are  supplied  by  earth  heat.  Present  technol- 
ogy limits  commercial  exploitation  to  hyperther- 
mal  fields  for  power  generation;  semi-thermal 
fields  for  space  heating,  agriculture  and  industrial 
purposes;  and  deep  aquifers  in  non-thermal  areas 
for  heating  of  homes  and  greenhouses.  Future 
technology  could  open  up  new  sources  of  earth 
heat  for  commercial  exploitation.  Hot  dry  rock 
exploitation  is  likely  to  be  achieved  in  areas  of 
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abnormally  high  temperature  gradient  and  in  non- 
thermal areas  (deep  heat  mining).  Hot  dry  rock 
exploitation  is  technically  feasible  but  is  not  yet 
economic.  The  quanitity  and  grade  of  attainable 
heat,  and  the  well  depth  depend  on  the  degree  of 
rock  fracturing  and  the  the  temperature  gradient. 
The  mechanics  of  two-dimensional  and  three-di- 
mensional rock  fracturing  are  briefly  discussed. 
For  deep  heat  mining  new  drilling  methods  must 
be  developed  that  will  allow  deep  penetration  at 
low  cost.  The  most  promising  method  is  the  melt- 
drilling  'subterrene'  since  the  cost  per  foot  de- 
creases with  depth  due  to  the  fact  that  rock  tem- 
perature increases  with  depth  and  no  steel  casings 
are  installed  as  the  melted  rock  forms  a  tough 
vitreous  lining.  Cooling  of  the  earth's  crust  due  to 
deep  heat  mining  may  result  in  shrinkage.  (Purdin- 
NWWA) 
W80-05660 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

THE  ROLE  OF  BENEFIT  TAXATION  AND 
COST  SHARING  IN  NONPOINT  POLLUTION 
MANAGEMENT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
W.  M.  Park. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193089, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Ph.D.  Dissertation,  March  1980.  214  p,  19  Fig,  38 
Tab,  68  Ref,  Append.  OWRT-A-085-VA(1). 

Descriptors:  'Water  pollution  control,  *Nonpoint 
pollution  management,  *Benefit  taxation,  *Cost 
sharing,  Water  supply,  Water  storage,  Water 
demand,  Water  distribution(Applied),  Virginia, 
Northern  Virginia,  Occoquan  River  Basin(VA), 
Economic  incentive  mechanisms. 

Although  nonpoint  pollution  control  strategies  by 
208  agencies  have  proceeded,  implementation  by 
local  jurisdictions  is  not  assured.  Acceptance  of  a 
multijurisdictional  control  strategy  requires  each 
jurisdiction  to  receive  non-negative  net  benefits. 
However,  the  control  strategy  which  maximizes 
net  benefits  to  the  area  need  not  distribute  costs 
and  benefits  such  that  the  criterion  for  acceptance 
is  met.  The  primary  thesis  of  this  study  is  that, 
where  local  compensation  is  not  considered,  distri- 
butional factors  are  likely  to  constrain  the  set  of 
acceptable  control  strategies  developed  in  208 
planning,  such  that  potential  net  benefits  are  fore- 
gone. The  overall  objective  of  the  research  was  to 
investigate  how  specific  economic-incentive  mech- 
anisms providing  interjurisdictional  compensation 
can  be  used  to  make  net-benefit-maximizing  non- 
point  pollution  control  strategies  acceptable. 
Northern  Virginia's  Occoquan  River  Basin  208 
planning  was  used  to  illustrate  the  potential  prob- 
lem of  acceptance.  The  linear  programming  model 
used  for  empirical  analysis  of  nonpoint  pollution 
control  strategies  for  the  Occoquan  Basin  provided 
for  maximization  of  net  benefits  subject  to  certain 
constraints.  Under  benefit  scenarios  where  a  sig- 
nificant level  of  nonpoint  control  could  be  justi- 
fied, the  primary  thesis  of  the  study  was  supported. 
Compensation  mechanisms  involving  beneficiary 
taxation  and  cost-sharing  for  implementation  of,' 
nonpoint  control  measures  which  could  make  the 
net-benefit-maximizing  control  strategy  acceptably 
were  identified.  Specific  benefit  taxation  mecha- 
nisms were  suggested. 
W  80-05471 


EQUITY  AND  ECONOMICS  IN  SETTING 
WATER  RATES  FOR  APARTMENT  COM- 
PLEXES, 

West  Virginia  Univ.,  Morgantown.  Regional  Re- 
search Inst. 
P.  C.  Mann. 

Journal  of  the  American  Water  Work.s  Associ- 
ation, Vol  72,  No  2,  p  74-77,  February  1980.  3  Fig, 
7  Ref,  West  Virginia  University  Reprint  Series 
VII,  No  20. 

Descriptors:  'Water  rates,  'Water  timers,  'Water 
demand,  Water  utilization,  Domestic  water,  Cost 


sharing,  Specific  costs,  Water  rests,  Economics, 
Cost  comparisons,  Load  distribui  ion,  Peak  loads, 
Industrial  water. 

Multiple  minimum  billing  for  w liter  rates  in  apart- 
ment complexes  is  examined  in  terms  of  equity, 
effect  on  the  water  utility,  the  apartment  owner, 
the  apartment  tenants,  and  its,  relationship  to  the 
rates  assessed  residential  and  commercial  customer 
classes.  Multiple  minimum  billing  is  a  charge  for 
water  service  where  more  than  one  premise  is 
served  through  one  master  meter  where  (1)  a  mini- 
mum charge  for  each  premise  is  based  on  the  meter 
size  that  would  be  required  for  that  premise,  and 
(2)  the  average  consumption  for  each  premise  for 
each  billing  period  is  the  total  use  on  the  master 
meter  divided  by  the  number  of  apartments.  Multi- 
ple minimum  billing  is  a  reasonable  compromise 
between  the  metering  of  individual  apartment  units 
which  is  costly,  and  mas'ii^r  or  single  point  meter- 
ing of  the  apartment  complex  which  results  in 
water  rates  that  may  be  t.oo  low  for  the  use  pattern 
of  the  apartments.  Many  argue  that  apartment 
complexes  are  large  vo'l'jme  users  similar  to  com- 
mercial users  and  therefore  should  get  the  lower 
rates,  however,  apartment  complexes  have  usage 
patterns  similar  to  single-family  residential  units. 
This  usage  pattern  or  load  factor  is  economically 
justified  only  by  higher  rates.  Three  recent  cases 
concerning  water  pr'.c  ing  for  apartment  complexes 
are  cited  and  it  is  concluded  that  there  is  economic 
justification  for  similar  treatment  of  apartment 
complexes  and  residential  users  in  the  design  of 
rate  schedules.  (Se  /,ler-IPA) 
W80-05562 


A  TALE  OF  TW  O  WELL  SYSTEMS. 

For   primary  bihliographic   entry   see   Field   3D. 
W80-05700 
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CONGRESSIONAL  QUANTISATION  OF 
INDIAN  RESERVED  WATER  RIGHTS:  A  DE- 
FINITIVE SOLUTION  OR  A  MIRAGE, 

New  Mexico  Univ.,  Albuquerque. 

For  prima  r  y  bibliographic  entry  see  Field  6E. 

W80-05697' 


NAVAJO    WATER    RIGHTS:    PULLING    THE 
PLUG  ON  THE  COLORADO  RIVER, 

Department    of  the    Interior,    Washington,    DC. 
Office  of  the  Solicitor. 

For  p  nmary  bibliographic  entry  see  Field  6E. 
W80- 05698 


RE'CENT  DEVELOPMENTS  IN  THE  NORTH- 
WTuST  REGARDING  INDIAN  WATER  RIGHTS, 

For  primary  bibliographic  entry  see  Field  6E. 
W  80-05699 

6E.  Water  Law  and  Institutions 


WHEN  IS  A  STREAM  A  STREAM.  SOME  GEO- 
MORPHIC,  HYDROLOGIC  AND  LEGAL  CON- 
SIDERATIONS, 

Montana  Univ.,  Missoula.  School  of  Forestry. 
J.  S.  Rankin,  and  G.  T.  Foggin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204365, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Montana  Water  Resources  Research  Center,  Mon- 
tana State  University,  Report  No  104,  Bozeman, 
1980.  43  p,  6  Fig,  2  Tab,  75  Ref.  OWRT  A-115- 
MONT(l),  14-34-0001-0128. 

Descriptors:  'Water  law,  'Streams,  'Channels, 
'Perennial  streams,  'Non-perennial  streams,  Hy- 
drologic  aspects,  Legal  aspects,  Geomorphology, 
•Montana  statutes,  Case  law,  Common  law,  Water 
courses,  Geohydrology,  Stream  networks,  Stream 
order. 

Recent  litigation  indicates  that  an  ambiguity  exists 
over  what  constitutes  a  stream  under  Montana's 
Natural  Streambed  and  Land  Preservation  Act  of 
1975.  A  review  of  the  relevant  geomorphic,  hydro- 


logic,  and  legal  literature  indicates  that  the  defini- 
tion of  'stream'  within  Western  water  law  has  been 
consistent  with  the  basic  principles  of  the  water 
sciences.  Western  water  law  tends  to  be  liberal  in 
favor  of  holding  that  running  bodies  of  surface 
waters  confined  within  reasonably  definable  banks 
and  bed  are  to  be  considered  streams,  even  if  their 
flow  is  not  continual.  Additional  attributes  for  a 
formal  definition  of  stream  would  include  several, 
but  not  necessarily  all  of  the  following:  (1)  a  per- 
manent source  which  contributes  discharge  waters 
at  least  periodically;  (2)  an  outlet  into  another 
stream  or  other  body  of  water;  (3)  at  least  periodic 
flow  at  times  when  other  recognized  streams  in  the 
area  are  flowing;  and  (4)  regular  or  periodic  serv- 
ice or  potential  for  service  similar  to  those  in  the 
vicinity.  Short  of  a  ruling  by  the  Montana  Supreme 
Court,  it  is  recommended  that  either  the  offending 
definition  be  deleted  from  the  Act  and  reliance  be 
placed  upon  the  established  body  of  Western  water 
law,  or  that  a  new  and  more  comprehensive  defini- 
tion be  substituted. 
W80-05405 


WILD  RIVER  MANAGEMENT:  THE  USE  AL- 
LOCATION ISSUE, 

Montana  Univ.,  Missoula.  School  of  Forestry. 
J.  Utter,  S.  F.  McCool,  and  W.  Gleason. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-194830, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Montana  Water  Resources  Research  Center,  Mon- 
tana State  University,  Report  No  103,  Bozeman, 
1980.  117  p,  6  Fig,  14  Tab,  89  Ref,  2  Append. 
OWRT  A-103-MONT(1),  14-34-0001-0128. 

Descriptors:  'Rivers,  'Recreation  demand,  'Car- 
rying capacity,  'Wild  rivers,  'Water 
management(Applied),  Administration,  Legal  as- 
pects, Surveys,  Statistical  methods,  River  floating, 
Commercial  user,  Non-commercial  user,  User  con- 
flicts, Allocation  techniques,  Lottery,  Rationing, 
Advance  registration. 

Among  the  most  significant  issues  confronting 
managers  of  the  nation's  major  wild  or  back- 
country  rivers  is  the  allocation  of  float  trip  use 
under  stringent  use  limit  policies  and  relatively 
high  demand.  The  study  focused  primarily  on  iden- 
tification of  significant  legal  and  administrative  in- 
formation relevant  to  the  Middle  Fork  of  the 
Salmon  River  as  well  as  on  assessment  of  user's 
preferences  for  allocation  techniques.  Commercial 
users,  noncommercial  users,  and  rejectees  (i.e., 
users  who  submitted  applications  to  the  Forest 
Service  for  a  noncommercial  float  trip,  but  were 
rejected  in  the  permit  lottery)  were  asked  on  a  self- 
administered  questionnaire  to  rate  two  sets  of  allo- 
cation techniques.  These  pertained  to  (1)  'allot- 
ment' (the  question  of  how  to  divide  limited  use 
between  the  commercial  and  noncommercial  sec- 
tors of  the  user  public),  and  (2)  'rationing'  (the 
question  of  how  to  distribute  permits  for  non- 
commercial float  trip  opportunities).  The  allotment 
technique  most  preferred  by  the  commercial  users 
was  that  currently  in  effect  on  the  Middle  Fork, 
while  the  noncommercial  users  and  rejectees  fa- 
vored an  'Even-pool'  technique.  Least  preferred 
by  all  three  groups  was  'Test  River.'  The  most 
acceptable  rationing  technique  to  the  commercial 
users  was  'Advance  Reservation;'  for  the  noncom- 
mercial users  and  rejectees  it  was  'Lottery.' 
W80-05409 


THE  ENFORCEMENT  OF  CONSISTENCY  IN 
HAWAIIAN  WATER  RIGHTS:  AN  INTRODUC- 
TION TO  ROBINSON  V.  ARIYOSHI, 

Hawaii   Univ.,   Honolulu.   Water   Resources   Re- 
search Center. 
B.  C.  Chang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193782, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  120,  June  1978.  24  p.  OWRT 
A-074-HI(l),  14-34-0001-8013. 

Descriptors:  'Water  law,  'Water  rights,  'Federal 
jurisdiction,  'State  jurisdiction,  Legal  aspects,  Ju- 
dicial decisions,  Litigation,  Hawaii,  McBryde  v. 
Robinson,  Robinson  v.  Ariyoshi. 


43 


Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


One  of  the  most  critical  questions  regarding  the 
future  of  water  regulation  in  Hawaii  is  the  validity 
of  the  Hawaii  Supreme  Court's  decision  in  the 
landmark  case  of  McBryde  Sugar  Co.  v.  Robinson. 
In  that  case,  the  state  court  overturned  the  assump- 
tion that  surface  waters  in  Hawaii  could  be  private- 
ly owned.  To  the  parties  involved  in  the  litigation, 
the  decision  came  as  a  surprise  and  upset  the  basis 
for  their  claims  to  waters  of  the  stream.  As  a  result, 
the  parties  sought  to  have  the  results  of  the  state 
supreme  court  decision  nullified  in  federal  court. 
Their  efforts  were  successful,  and  in  October  1977, 
the  federal  district  court  voided  the  state  supreme 
court  decision.  This  article  challenges  the  validity 
of  the  federal  court's  decision.  The  question  pre- 
sented before  the  federal  court  was  a  novel  and 
unique  one.  The  article  discusses  three  models  for 
resolving  the  problem  and  discusses  an  important 
distinction  between  the  function  of  courts  in  de- 
claring law  and  enforcing  their  judgments. 
W80-05513 


STATE  WATER  RESOURCE  PLANNING  AND 
POLICY  IN  NORTH  CAROLINA, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 
M.  M.  Hufschmidt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-194236, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Report  No  UNC-WRRI- 
79-143,  February  1980.  134  p,  7  Fig,  7  Tab,  36  Ref, 
2  Append.  OWRT  B-103-NC(1). 

Descriptors:  'North  Carolina,  'Planning,  'Future 
planning(Projected),  Administrative  agencies, 
Water  resources  development,  Water  quality,  State 
governments,  Federal  government,  Flood  control, 
Sedimentation,  Management,  Optimum  develop- 
ment plans,  Land  use. 

North  Carolina  State  water  resource  planning  ac- 
tivities were  studied  over  a  two  year  period  to 
develop  an  improved  stategy  for  future  water  re- 
source planning  that  includes  changes  in  organiza- 
tion and  adminstration,  program  content,  and 
methodology.  Following  a  brief  historical  review 
of  activities  in  the  1965-1975  period,  current  re- 
source management  is  analyzed  in  terms  of  the 
legislative  base  and  program  content  of  activities, 
the  organizational  structure  of  planning  and  man- 
agement, and  the  connection  between  State  and 
Federal  programs  and  activities.  Study  results 
reveal  that  North  Carolina's  water  management 
program  is  undergoing  a  transition,  but  has  yet  to 
reflect  the  appropriate  balance  between  water 
quantity  and  quality.  Federal  Government  pres- 
sures for  water  pollution  control  continue  to  take 
away  from  other  important  problems  and  needs. 
More  State  leadership  is  needed  along  with  more 
effective  mobilization  of  existing  State  resources 
such  as  those  currently  diffused  in  the  Department 
of  Natural  Resources  and  Community  Develop- 
ment and  Human  Resources.  The  most  important 
unresolved  problem  is  that  of  water  quality  man- 
agement, including  the  allocation  of  water  among 
competing  resources.  Other  pressing  areas  include 
interstate  water  management,  flood  management, 
sedimentation  control,  and  conservation.  Recom- 
mendations are  given  on  organization,  programs, 
and  planning  including  methodology  and  proce- 
dures. (Seigler-IPA) 
W80-05516 


ON  THE  NEED  FOR  A  GREATLY  EXPANDED 
EPA  GROUNDWATER  RESEARCH  PRO- 
GRAM, 

National   Water  Well   Association,   Worthington, 

OH. 

For   primary   bibliographic   entry   see  Field   5G. 
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GROUND  WATER:  A  NATIONAL  STRATEGY, 

Environmental   Research   and   Technology,   Inc., 

Concord,  MA. 

M.  R.  Deland. 

Environmental  Science  and  Technology,  Vol  14, 

No  5,  p  517,  May,  1980. 


Descriptors:  'Wai'.er  pollution  control,  'Legisla- 
tion, 'Ground  wat  :r,  Surface  water,  Air  pollution, 
Waste  disposal,  Landfills,  Regulations,  Federal  ju- 
risdiction, Environmental  protection  agency. 

There  is  no  specific  federal  statute  to  protect 
ground  water  from  p ,-ollution.  Air  and  water  pollu- 
tion control  statutes  encourage  land  disposal  of 
wastes  which  hasten  contamination  of  ground 
water  supplies.  EPA  estimates  that  1700  billion 
gallons  of  liquid  waste  is  discharged  into  the 
ground  each  year.  In  addition,  only  6000  of  the 
16,000  landfills  in  this  county  operate  under  state 
permits  and  are  assumed  to  be  sanitary.  Federal 
jurisdiction  for  the  regi  lation  of  groundwater  cur- 
rently lies  in  a  confusn  ig  hodgepodge  of  statutes 
which  include  the  Clean  Water  Act,  the  Safe 
Drinking  Water  Act,  the  Resource  Conservation 
Recovery  Act,  and  the  Yoxic  Substances  Control 
Act.  Environmentalists  assert  that  ground  water 
standards  comparable  to  surface  water  and  air 
standards  are  needed  and  that  non-degradation  of 
groundwater  can  be  easily  achieved  by  isolating 
aquifer  segments.  The  EPA  Ground  Water  Policy 
Committee  is  developing  a  f  lational  Ground  Water 
Strategy  by  focusing  on  lour  basic  issues:  the 
nature  and  extent  of  the  prot  lem;  current  planning 
and  control  programs  and  wl  utt  existing  legislation 
can  be  applied;  the  relationship  between  federal, 
state,  and  local  efforts  and  how  to  best  define 
respective  roles;  and  information  and  resource 
gaps.  Publication  of  a  final  stra  tegy  is  expected  by 
December,  1980.  (Purdin-NWW'A) 
W80-05551 


GROUND  AND  SURFACE  WATER  INTERAC- 
TION -  LEGAL  ASPECTS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-05553 


WETLANDS:  DENIAL  OF  MARCO  PERMITS 
FAILS  TO  RESOLVE  THE  DILEMIv.lA, 

L.  J.  Carter. 

Science,  Vol  192,  No  4240,  p  641-644,   '976.  1  Fig. 

Descriptors:  'Permits,  'Dredging,  'River  and 
Harbors  Act,  'Wetlands,  Florida,  Regulation, 
Legal  aspects,  Water  permits. 

On  16  April  1976  the  U.S.  Army  Corps  of  Engi- 
neers denied  two  dredge  and  fill  permits  re  quested 
by  the  Deltona  Corporation  for  the  next  pnase  of 
its  Marco  Islands  project  in  southwest  F  londa. 
Many  of  the  lots  to  have  been  constructed  have 
already  been  sold  and,  apparently,  cannot  be  i  leliv- 
ered.  Deltona  can  be  expected  to  try  to  show  that 
the  national  interest  does  not  require  denial  a*  the 
permits.  (Steiner-Mass) 
W80-05619 


THE  PREVENTION  OF  POLLUTION  OF  TH.^ 
MARINE  ENVIRONMENT  ARISING  FROV 
OFFSHORE  MINING  AND  DRILLING, 

McGill  Univ.,  Montreal  (Quebec). 

A.  L.  C.  de  Mestral. 

Harvard  International  Law  Journal,  Vol  20,  No  3, 

p  469-518,  Fall  1979. 

Descriptors:  'Mining,  'Water  pollution  control, 
•Oil  pollution,  'Law  of  the  sea,  Drilling,  Conti- 
nental shelf,  Oceans,  International  law,  Water  pol- 
lution sources,  Marine  biology,  Offshore  platforms, 
Environmental  control. 

Mining  and  drilling  in  the  territorial  sea  and  on  the 
continental  shelf  have  assumed  enormous  propor- 
tions throughout  the  world,  especially  for  sources 
of  hydrocarbons.  With  this  industrial  activity  has 
come  an  ever-increasing  risk  of  marine  pollution. 
The  extent  to  which  international  law  addresses 
this  environmental  problem  is  an  issue  of  consider- 
able concern.  International  law  may  not  be  suffi- 
ciently adopted  to  the  special  issues  posed  by  off- 
shore mining  and  drilling.  Relevant  principles  and 
instruments  can  be  found  at  the  bilateral,  regional, 
and  multilateral  level  with  varying  degrees  of  ef- 
fectiveness in  dealing  with  offshore  pollution.  Of 
particular  importance  is  the  contribution  of  the 


Third  United  Nations  Conference  on  the  Law  of 
the  Sea.  Private  efforts  at  resolving  the  issues  of 
offshore  pollution  have  also  been  employed.  An 
example  is  the  Offshore  Pollution  Liability  Agree- 
ment entered  into  by  sixteen  companies  active  in 
the  North  Sea.  International  law  should  preclude 
states  from  using  their  territory  without  regard  to 
the  impact  of  such  drilling  and  mining  operations 
on  the  world's  environment.  (Wilson-Florida) 
W80-05682 


ACHIEVING  FEDERALISM  IN  THE  REGULA- 
TION OF  COASTAL  ENERGY  FACILITY 
SITING, 

R.  Kanouse. 

Ecology  Law  Quarterly,  Vol  8,  No  3,  p  533-581, 

1980. 

Descriptors:  'Land  use,  'Decision-making, 
•Power  plants,  'Sites,  Federal  government,  State 
governments,  Legislation,  Adoption  of  practices, 
Regulation,  Programs,  Project  planning,  Coastal 
energy  development. 

The  1972  Federal  Coastal  Zone  Management  Act 
(CZMA)  attempts  to  accommodate  both  federal 
and  state  policies  on  coastal  zone  management  in  a 
single  regulatory  program.  The  CZMA's  consist- 
ency clause  provides  for  review  of  federally  sup- 
ported or  conducted  development  projects  to  mini- 
mize conflicts  with  state  programs.  A  detailed 
analysis  of  the  consistency  clause  and  its  imple- 
mentation is  provided.  Although  CZMA  was  de- 
signed to  give  the  states  a  primary  role  in  coastal 
management  decision-making,  CZMA  in  practice 
will  not  achieve  this  objective  in  coastal  energy 
facility  siting.  Two  dispute  resolution  models  are 
examined  upon  which  a  replacement  for  the  con- 
sistency clause  could  be  based.  The  success  of  each 
model  is  assessed  under  five  criteria  -  ability  to 
achieve  federalism,  efficiency  in  resource  alloca- 
tion, efficacy  in  protecting  coastal  resources,  politi- 
cal feasibility  and  administrative  workability.  Con- 
gress should  replace  CZMA's  consistency  clause. 
Federal-state  disputes  should  be  resolved  by  a  bar- 
gaining panel  composed  of  representatives  of  the 
governmental  and  private  interests.  (Daniels-Flor- 
ida) 
W80-05683 


ENVIRONMENTAL  LAW:  THE  GROWTH  AND 
EVOLUTION  OF  RIGHTS  AND  LIABILITIES, 

Environmental  Protection  Agency,  Chicago,  IL. 
T.  F.  Harrison. 

Chicago- Kent  Law  Review,  Vol  56,  Nc  1,  p  255- 
277,  Winter  1980. 

Descriptors:  'Environmental  control,  'Shore  pro- 
tection, 'Waste  water  disposal,  'Water  pollution 
control,  'Judicial  decisions,  Legal  aspects,  Federal 
government,  Federal  jurisdiction,  Water  law,  Fed- 
eral water  pollution  control  act.  Administrative 
agencies. 

Although  few  in  number,  the  1978-79  term  deci- 
sions by  the  United  States  Court  of  Appeals  for  the 
Seventh  Circuit  in  the  area  of  environmental  law 
dealt  with  a  broad  range  of  environmental  issues. 
The  strict  liability  provisions  of  section  311(b)  (6) 
of  the  Federal  Water  Pollution  Control  Act,  now 
the  Clean  Water  Act,  were  upheld  in  two  cases. 
Certain  actions  by  the  Army  Corps  of  Engineers 
vere  upheld  under  section  111  of  the  1968  Rivers 
and  Harbors  Act,  which  authorizes  the  Corps  of 
Et  gineers  to  investigate,  study  and  construct  pro- 
jec  ts  to  prevent  or  mitigate  shore  damage  attributa- 
ble to  federal  navigation  works.  Citizens  for  a 
Better  Environment  v  Environmental  Protection 
Ager.  cy  (EPA)  involved  a  challenge  to  the  federal 
EPA  administrator's  approval  of  Illinois'  program 
to  administer  the  National  Pollutant  Discharge 
Elimination  System  (NPDES)  within  the  state. 
The  Co  urt  found  the  Illinois  scheme  deficient  in 
that  it  fa/led  to  provide  for  adequate  citizen  partici- 
pation The  Seventh  Circuit  also  decided  against 
the  feders  1  EPA  administrator  in  a  case  involving 
the  NPDltS  permit  program.  The  viability  of  a 
common  l.*w  nuisance  action  under  the  Clean 
Water  Act  was  also  confronted.  (Wilson-Florida) 
W80-05684 


44 


WATER  RESOURCES  PLANNING— Field  6 
Water  Law  and  Institutions — Group  6E 


WATER      CONSERVATION      VS.      PRIVATE 
WELLS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry   see  Field   3D. 

W80-05685 


LAW  AND  FOREIGN  POLICY  OF  THE 
OCEANS, 

Virginia  Univ.,  Charlottesville. 

J.  N.  Moore. 

California  Western  International  Law  Journal,  Vol 

9,  No  3,  p  522-539,  Summer  1979. 

Descriptors:  "Law  of  the  Sea,  'United  States,  •Po- 
litical aspects,  'Military  aspects,  Oceans,  United 
Nations,  Foreign  countries,  International  law,  In- 
ternational waters,  Conferences,  Marine  fisheries. 

Although  every  nation  has  an  interest  in  the 
world's  oceans,  the  United  States  (U.S.)  has  per- 
haps the  largest  stake.  Defense  and  security  needs 
are  two  of  the  specific  stakes  that  the  U.S.  has  in 
the  oceans.  Unlike  the  Soviet  Union,  the  principle 
allies  of  the  U.S.  are  located  across  the  oceans.  The 
U.S.  is  also  very  dependant  on  the  merchant 
marine  and  the  ability  to  use  the  oceans  for  trade. 
Forty  percent  of  the  global  potential  for  hydrocar- 
bons is  located  in  the  oceans.  Other  important  U.S. 
interests  in  the  freedom  of  the  ocean  includes 
living  resources,  manganese  nodules,  the  environ- 
ment, oceanographic  research,  and  settlement  of 
political  disputes.  Several  significant  trends  that 
threaten  these  interests  have  developed  in  recent 
years.  These  include  the  substantial  buildup  of 
Soviet  naval  power,  unilateral  claims  over  certain 
ocean  areas,  and  economic  confrontations.  The 
Third  United  Nation's  Conference  on  the  Law  of 
the  Sea  is  a  study  in  compromises,  but  it  is  in  the 
U.S.  national  interest  to  support  it.  (Wilson-Flor- 
ida) 
W80-05686 


LOCAL-REGIONAL  INTERACTION  IN  THE 
DEVELOPMENT  OF  COASTAL  LAND-USE 
POLICIES:  A  CASE  STUDY  OF  METROPOLI- 
TAN LOS  ANGELES, 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 
and  Public  Policy. 

R.  Warren,  L.  F.  Weschler,  and  M.  S.  Rosentraub. 
Coastal  Zone  Management  Journal,  Vol  3,  No  4,  p 
331-362,  1977.  2  Fig,  5  Tab. 

Descriptors:  'California,  'Coastal  plains,  'Land 
use,  'Shore  protection,  Rural  areas,  Preservation, 
Cities,  Planning,  Permits,  Coasts,  Local  govern- 
ments, Governmental  interrelations. 

Current  efforts  to  create  coastal  management  sys- 
tems have  emphasized  the  need  to  preserve  rural 
and  less  developed  areas.  Because  of  this,  too  little 
attention  has  been  given  to  problems  of  coastal 
resource  management  in  large  metropolitan  re- 
gions. This  study  examines  the  coastal  policies  of 
local  governments  in  the  Los  Angeles  area  before 
and  after  the  passage  of  the  California  Coastal 
Conservation  Act  of  1972.  The  Act  transferred 
control  over  coastal  development  from  the  city 
and  county  to  the  regional  and  state  levels.  It  is 
argued  that  the  very  large  socio-economic  and 
political  scale  of  a  metropolitan  region  requires 
that  local  governments  have  a  more  direct  role  in 
planning  and  permit-granting  processes  than  was 
possible  under  the  1972  Act.  Nevertheless,  it  is 
concluded  that  the  elimination  of  regional  agencies 
and  their  dual  function  of  focusing  discussion  and 
acting  on  certain  aspects  of  coastal  policy  -  as  was 
done  in  the  California  Coastal  Act  of  1976  -  may 
produce  yet  another  set  of  problems  for  managing 
a  metropolitan  coastline.  (Tabano-Florida) 
W80-05687 


LEGAL  CONSIDERATIONS,  INTERPRETA- 
TIONS AND  PROJECTIONS  OF  MINUTE  242, 
Secretaria  de  Relaciones  Exteriores,  Mexico  City. 
J.  B.  Lobato. 

Natural  Resources  Journal,  Vol  15,  No  1,  p  35-41, 
January  1975. 

Descriptors:  'Saline  water,  'United  States, 
•Mexico,  'Colorado  River,  International  Bound. 


and  Water  Commission,  Mexican  water  treaty, 
Treaties,  Salinity,  Legal  aspects,  International  law, 
Water  transfer. 

The  bilateral  agreement  between  Mexico  and  the 
United  States,  contained  in  Minute  242  of  the 
International  Boundary  and  Water  Commission,  is 
the  definitive  and  permanent  solution  to  the  salin- 
ity problem  of  the  Colorado  River  water  sent  to 
Mexico.  Minute  242  is  a  completely  obligatory 
executive  agreement.  The  agreement  interprets  and 
clarifies  certain  terms  of  the  1944  Treaty.  Defini- 
tive corrective  measures  are  provided  for  situations 
when  the  tolerable  degree  of  water  salinity  is  ex- 
ceeded. A  compromise  contained  within  the 
Minute  limits  the  pumping  of  ground  water  in  both 
countries'  territories  within  five  miles  of  the 
boundary  between  Sonora  and  Arizona.  Both 
countries  must  come  to  an  agreement  concerning 
the  use  of  ground  water  in  the  frontier  use.  A 
procedure  of  prior  consultation  was  established  as 
a  means  of  avoiding  future  conflicts  arising  from 
any  program  which  might  adversely  effect  either 
country.  The  Minute  incorporated  the  principle  of 
use  your  own  property  so  as  not  to  injure  that  of 
another.  (Daniels-Florida) 
W80-05688 


A  FEDERAL  AND  REPRESENTATIVE  STATE 
SYSTEM  FOR  PROTECTING  RECREATIONAL 
AND  SCENIC  RIVERS, 

Natural  Resources  Defense  Council,  New  York. 

E.  Moss. 

Earth  Law  Journal,  Vol  2,  No  1,  p  83-94,  February 

1976. 

Descriptors:  'New  York,  'River  regulation,  'Wild 
rivers,  'Recreation,  Rivers,  River  flow,  Federal 
government,  River  systems,  Federal  jurisdiction, 
Preservation,  Appropriation,  Water  resources  de- 
velopment. 

River  protection  at  the  federal  level  and  in  the 
state  of  New  York  is  discussed.  The  federal  policy 
is  established  by  the  Wild  and  Scenic  Rivers  Act 
(Act),  which  preserves  in  free-flowing  condition 
selected  national  rivers,  and  protects  their  immedi- 
ate environments.  The  Act  authorizes  the  appro- 
priation of  funds  for  the  land  acquisition  in  desig- 
nated river  areas,  and  also  places  restrictions  on 
water  resources  projects  which  directly  affect 
river  areas  of  the  system.  Each  river  area  must  be 
classified,  and  studies  done  to  determine  if  the  area 
is  suitable  for  inclusion  in  the  system.  New  York 
has  established  a  state  system  to  accomplish  many 
of  the  same  purposes  of  the  federal  Act.  Rivers  are 
classified  as  wild,  scenic,  or  recreational.  Studies 
are  done  to  determine  inclusion  and  boundaries  are 
set.  Regulations  for  administration  of  river  areas 
are  set  out.  The  state  law  also  allows  for  inclusion 
in  the  national  system,  punishment  for  violators  of 
the  state  law,  and  studies  by  other  agencies  and 
citizen  groups  to  determine  inclusion  in  the  system. 
(Tabano-Florida) 
W80-05689 


FISHERIES:  CANADA  -  UNITED  STATES  RE- 
CIPROCAL FISHERIES  RELATIONS  UNDER 
THE  INTERIM  FISHERIES  AGREEMENT  OF 
1978, 
J.  T.  Ball. 

Case  Western  Reserve  Journal  of  International 
Law,  Vol  1 1,  No  1,  p  201-210,  Winter  1979. 

Descriptors:  'Treaties,  'Marine  fisheries,  'Canada, 
'United  States,  Negotiations,  Jurisdiction,  Fishing, 
Legislation,  Fish  management,  International  law, 
Boundaries(Surfaces). 

On  June  2,  1978,  the  Secretary  of  State  for  Exter- 
nal Affairs  of  Canada  released  a  statement  con- 
cerning the  difficulties  encountered  by  the  Canadi- 
an Government  with  enforcement  of  the  1978 
Canada  -  United  States  (U.S.)  Fisheries  Agreement 
on  both  the  Atlantic  and  Pacific  Coasts.  This  pro- 
visional Interim  Agreement  was  designed  to  sus- 
tain the  traditional  fishing  rights  of  the  two  coun- 
tries until  a  long-term  pact  could  be  worked  out. 
The  U.S.  Department  of  State  maintained  that  the 
effect  of  the  Canadian  Statement  was  that  Canada 
no  longer  recognized  the  Interim  Agreement,  and 


that  the  U.S.  would  also  repudiate  it.  The  Interim 
Agreement  was  a  natural  outgrowth  of  the  U.S. 
1976  Fishery  Conservation  and  Management  Act. 
The  most  disputed  area  of  the  Interim  Agreement 
involved  salmon  trolling  in  the  American  zone  by 
Canadian  vessels.  Canada  also  viewed  unrestricted 
U.S.  fishing  off  the  Gulf  of  Maine  and  the  Georges 
Bank  as  excessive  and  unnecessary.  Talks  concern- 
ing all  aspects  of  the  dispute  were  to  resume  on 
June  19,  1978.  (Wilson-Florida) 
W80-05690 


AIR  AND  WATER  ACT  ENFORCEMENT 
PROBLEMS  -  A  CASE  STUDY. 

American    Bar    Association,    Washington,    DC. 
Committee  on  Environmental  Controls. 
The  Business  Lawyer,  Vol  34,  No  2,  p  665-723, 
January  1979. 

Descriptors:  'Water  pollution  control,  'Remedies, 
'Penalties(Legal),  Administrative  decisions,  Envi- 
ronmental control,  Legislation,  Administrative 
agencies,  Permits,  Judicial  decisions,  Legal  aspects, 
Decision  making. 

The  Clean  Air  Act  and  the  Clean  Water  Act 
created  complicated  and  far-reaching  environmen- 
tal regulatory  mechanisms.  Presented  is  a  panel 
discussion  of  the  basic  problems  facing  a  corporate 
lawyer  from  beginning  to  end  in  the  environmental 
enforcement  process.  The  focus  is  on  the  central 
procedural  and  substantive  questions  involved  in 
environmental  law.  The  federal  Environmental 
Protection  Agency  (EPA)  has  a  large  range  of 
enforcement  options.  The  enforcement  mecha- 
nisms under  each  Act  are  similar,  but  important 
differences  do  exist.  Amendments  in  1977  made 
extensive  changes  in  enforcement  provisions.  The 
EPA  has  the  option,  in  civil  enforcement,  to  go 
first  to  court  or  to  issue  an  enforcement  order.  The 
considerations  a  lawyer  would  face  under  the  ad- 
ministrative route  are  briefly  explored.  In  court 
enforcement  actions,  questions  about  the  weight 
given  administrative  actions  and  the  possible  de- 
fenses are  reviewed.  There  are  special  problems 
concerning  'parties'  in  court  enforcement  actions. 
The  prospects  and  theories  of  criminal  enforce- 
ment are  explored.  Defenses  and  settlement  consid- 
erations in  both  criminal  and  civil  litigation  are 
discussed.  (Daniels-Florida) 
W80-05691 


COMPULSORY  DISPUTE  SETTLEMENT  IN 
THE  LAW  OF  THE  SEA  NEGOTIATIONS:  A 
REASSESSMENT, 

Virginia  Univ.,  Charlottesville.  School  of  Law. 
J.  P.  A.  Bernhardt. 

Virginia  Journal  of  International  Law,  Vol  19,  No 
1,  p  69-105,  Fall,  1978. 

Descriptors:  'Law  of  the  Sea,  •International  law, 
•Negotiations,  *Remedies,  United  Nations,  Confer- 
ences, Foreign  countries,  Treaties,  International 
commissions,  Beds  under  water,  Oceans. 

The  Resumed  Seventh  Session  of  the  Third  United 
Nations  Conference  on  the  Law  of  the  Sea  did  not 
lead  to  any  concrete,  widely  endorsed  compro- 
mises on  major  issues.  One  of  the  obstacles  to 
agreement  is  the  compulsory  dispute  settlement 
regime  under  the  Informal  Composite  Negotiating 
Text  (Text).  A  candid  reassessment  should  serve 
the  goal  desired  by  most  states  -  the  achievement 
of  a  comprehensive  and  compulsory  dispute  settle- 
ment system.  The  Text  imposes  basic  obligations 
on  parties  to  settle  disputes.  Parties  may  settle  their 
disputes  by  means  of  their  own  choosing.  If  such 
means  do  not  lead  to  a  binding  settlement,  the 
parties  may  choose  one  or  more  of  the  following 
methods  of  settlement:  the  Law  of  the  Sea  Tribu- 
nal, the  International  Court  of  Justice,  or  arbitra- 
tion. Disputes  involving  deep  seabed  mining  must 
be  submitted  to  a  special  panel.  Ambiguity  and 
inconsistency  in  the  Text  make  the  compulsory 
dispute  settlement  regime  ineffective.  Certain 
changes  in  the  Text  may  serve  to  rectify  these 
problems.  (Wilson-Florida) 
W80-05692 
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THE  LONG  ISLAND  RESPONSE  TO  THE 
RISKS  OF  OUTER  CONTINENTAL  SHELF 
OIL  PRODUCTION, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

L.  E.  Koppelman,  and  S.  F.  Robbins. 

Coastal  Zone  Management  Journal,  Vol  7,  No  2-3- 

4,  p  163-183,  1980.  6  Fig,  10  Ref. 

Descriptors:  'Continental  Shelf,  'Local  govern- 
ments, 'Oil  industry,  'Resources  development,  En- 
vironmental control,  Administrative  agencies, 
Coasts,  Leases,  Oil  pollution,  Legal  aspects,  Feder- 
al government,  Shore  protection,  'Long 
Island(NY). 

The  dispute  between  Long  Island  and  the  Depart- 
ment of  the  Interior  over  proposals  to  explore  and 
produce  oil  and  gas  off  the  Long  Island  coastline 
has  resulted  in  a  new  strategy  for  strengthening 
environmental  policy,  the  practice  of  American 
federalism  and  intergovernmental  relations.  Local 
governments  have  used  a  variety  of  legal  and 
modeling  techniques  to  elicit  sufficient  concessions 
from  the  federal  government  to  mitigate  the  poten- 
tial hazards  of  outer  continental  shelf  (OCS)  activi- 
ties -  particularly  those  that  might  impact  directly 
on  the  coastal  communities.  In  1973,  President 
Nixon  directed  the  Secretary  of  the  Interior  to 
expedite  lease  sales  of  10  million  acres  of  OCS  area 
for  oil  exploration.  County  executives  on  Long 
Island  subsequently  directed  the  Nassau-Suffolk 
Regional  Planning  Board  to  prepare  technical 
studies  and  documentation  to  protect  the  Island's 
interests.  In  November,  1973,  Long  Island  filed 
suit  against  the  Interior  Department.  The  legal 
battles,  employed  as  a  strategy  to  secure  environ- 
mental safeguards  identified  in  the  technical  stud- 
ies, demonstrate  the  role  of  public  opinion  in  shap- 
ing federal  actions.  (Wilson-Florida) 
W80-05694 


DEEP  SEABED  MINERAL  RESOURCES  ACT, 

C.  H.  Johnston. 

Natural  Resources  Journal,  Vol  20,  No  1,  p  163- 

168,  January  1980. 

Descriptors:  'Beds  under  water,  'Resources  devel- 
opment, 'Oceans,  'Mineral  industry,  Legislation, 
Mining,  Energy,  International  waters,  Regulation, 
Administrative  agencies,  Federal  government. 

The  Deep  Seabed  Mineral  Resources  Act  (Act) 
was  unanimously  approved  by  the  Senate  Energy 
Committee  on  May  1,  1979.  The  Act's  purpose 
would  be  to  promote  the  orderly  development  of 
hard  mineral  resources  in  the  deep  seabed,  pending 
adoption  of  an  international  regime  relating  there- 
to. The  Act  would  permit  United  States  (U.S.) 
mining  interests  to  begin  commercial  recovery  of 
hard  minerals  from  the  ocean  floor.  The  deep 
seabed  is  defined  in  the  bill  as  'the  seabed,  and  the 
subsoil  thereof  to  a  depth  of  ten  meters,  lying 
seaward  of  and  outside  the  continental  shelf  of  any 
nation.'  Under  the  proposed  Act,  the  Administra- 
tor of  the  National  Oceanic  and  Atmospheric  Ad- 
ministration will  regulate  the  mining  activities  and 
issue  licenses  to  engage  in  exploration  for  the  hard 
mineral  resources.  Provisions  of  the  Act  would  be 
enforced  by  the  Administrator.  The  Act  would 
specifically  disclaim  any  extraterritorial  sovereign- 
ty, thereby  protecting  U.S.  interests  without  dis- 
rupting delicate  international  negotiations  concern- 
ing deep  seabed  exploitation.  (Wilson-Florida) 
W80-05695 


CONGRESSIONAL  QUANTIFIATION  OF 
INDIAN  RESERVED  WATER  RIGHTS:  A  DE- 
FINITIVE SOLUTION  OR  A  MIRAGE, 

New  Mexico  Univ.,  Albuquerque. 

C.  DuMars,  and  H.  Ingram. 

Natural  Resources  Journal,  Vol  20,  No  1,  p  17-43, 

January  1980. 

Descriptors:  'Water  rights,  'Reservation  doctrine, 
•Indian  reservations,  'Water  allocation(Policy), 
Legislation,  Water  users,  Irrigation,  Projects, 
Water  supply,  Colorado  River  Basin,  Water  con- 
servation, Federal  government. 

Because  most  Indian  water  rights  have  never  been 
quantified,  planning  future  water  use  of  develop- 


ments in  the  west  is  risky.  Indian  reserved  rights 
are  generally  prior  to  all  other  rights.  As  a  result, 
all  other  water  users  are  vulnerable  until  the  exact 
magnitude  of  these  rights  is  determined.  One  obvi- 
ous way  to  reduce  the  ambiguity  regarding  west- 
ern water  rights  is  to  negotiate  with  the  Indian 
tribes,  and,  by  an  act  of  Congress,  to  quantify  the 
precise  amount  of  water  to  which  the  Indians  are 
entitled.  While  this  method  is  appealing,  it  does  not 
necessarily  work  in  practice,  as  illustrated  by  the 
Navajo  Indian  Irrigation  Project  (NIIP).  The  in- 
terests of  society  and  the  trust  obligation  of  the 
federal  government  to  the  Indians  are  poorly 
served  when  the  impetus  for  water  quantification 
comes  from  pressures  unrelated  to  the  Indian's 
interest.  NIIP  also  illustrates  that  water  conserva- 
tion is  not  necessarily  a  neutral  activity  that  distrib- 
utes benefits  equally  to  all  water  users.  The  NIIP 
experience  shows  that  unless  congressional  com- 
promises are  negotiated  to  truly  reflect  the  inter- 
ests of  all  parties,  there  is  in  fact  no  compromise. 
(Wilson-Florida) 
W80-05697 


NAVAJO  WATER  RIGHTS:  PULLING  THE 
PLUG  ON  THE  COLORADO  RIVER, 

Department    of   the    Interior,    Washington,    DC. 

Office  of  the  Solicitor. 

W.  D.  Back,  and  J.  S.  Taylor. 

Natural  Resources  Journal,  Vol  20,  No  1,  p  71-90, 

January  1980. 

Descriptors:  'Colorado  River  Basin,  'Colorado 
River  Compact,  'Indian  reservations,  'Water 
rights,  Federal  reservations,  Water  demand,  Water 
users,  Treaties,  Legislation,  Water  supply,  Water 
resources  development,  Riparian  rights. 

Within  the  area  drained  by  the  Colorado  River  lies 
the  14  million  acre  Navajo  Indian  reservation, 
home  of  approximately  160,000  members  of  the 
Navajo  Nation.  Today,  almost  80%  of  the  homes 
on  the  reservation  are  without  electricity  or  indoor 
water  facilities.  If  Navajo  'Winters'  rights  are  ever 
adjudicated,  the  potential  needed  water  quantities 
are  staggering.  Potential  development  to  a  level 
commensurate  with  the  rest  of  the  country  would 
require  large  diversions.  Whether  or  not  Navajo 
water  rights  are  settled  (quantified)  by  negotiation, 
litigation  or  other  means,  the  decision-maker  must 
analyze  the  Navajo  right  under  the  'law  of  the 
river'  -  treaties,  acts  of  Congress,  judicial  decisions 
and  other  relevant  documents.  The  earliest  of  these 
is  the  Colorado  River  Compact,  which  does  not 
affect  the  obligations  of  the  United  States  to  Indian 
tribes.  Other  similar  instruments  include  the  Upper 
Colorado  River  Basin  Compact,  the  Colorado 
River  Storage  Project  Act,  and  the  1968  Colorado 
River  Basin  Project  Act.  Western  water  users  can 
no  longer  ignore  the  Navajo  claim  to  its  shore  of 
water.  (Wilson-Florida) 
W80-05698 


RECENT  DEVELOPMENTS  IN  THE  NORTH- 
WEST REGARDING  INDIAN  WATER  RIGHTS, 

R.  D.  Dellwo. 

Natural  Resources  Journal,  Vol  20,  No  1,  p  101- 

120,  January  1980. 

Descriptors:  'Water  rights,  'Indian  reservations, 
'Reservation  doctrine,  'Water  allocation(Policy), 
State  jurisdiction,  Legal  aspects,  Water  users, 
Water  law,  Federal  jurisdiction,  Judicial  decisions, 
Water  demand. 

Several  recent  Supreme  Court  decisions,  and  the 
judicial  pattern  that  generated  them,  have  totally 
changed  the  legal  environment  of  pending  Indian 
water  right  cases  since  early  1977.  A  substantial 
departure  has  been  made  from  the  'Winters'  doc- 
trine of  reserved  rights  for  Indians.  In  Rosebud 
Sioux  Trive  v.  Kneip,  the  Supreme  Court  reduced 
the  territory  of  the  Rosebud  Sioux  Reservation  by 
75%  by  stating  that  non-Indian  portions  of  the 
reservation  in  both  population  and  land  ownership 
be  disestablished.  In  Oliphant  v.  Suquomish  Indian 
Tribe,  the  Court  reversed  favorable  rulings  of  the 
lower  courts  regarding  personal  jurisdiction  of 
Indian  tribes.  These  and  other  cases  have  eroded 
tribal  water  rights  in  subsequent  northwestern 
cases.  While  allowing  state  jurisdiction  over  per- 


mits or  licenses  to  surplus  waters  on  reservations, 
the  courts  will  expand  'Winters'  rights  to  include 
fisheries,  recreation,  commercial,  and  other  uses 
reasonably  needed  by  the  tribe,  even  though  those 
uses  were  not  clearly  conceived  or  intended  when 
the  reservations  were  established.  (Wilson-Florida) 
W 80-05699 


6G.  Ecologic  Impact  Of 
Water  Development 


THE  ROLE  OF  BENEFIT  TAXATION  AND 
COST  SHARING  IN  NONPOINT  POLLUTION 
MANAGEMENT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W 80-05471 


HABITATS  OF  NATIVE  FISHES  IN  THE  SAC- 
RAMENTO RIVER  BASIN, 

California    Univ.,    Davis.    Dept.    of  Wildlife   and 

Fisheries  Biology. 

D.  W.  Alley,  D.  H.  Dettman,  H.  W.  Li,  and  P.  B. 

Moyle. 

In:  Riparian  Forests  in  California:  Their  Ecology 

and  Conservation,  Institute  of  Ecology  Publication 

No  15,  California  University,  Davis,  p  87-94  May, 

1977,  1  Tab,  28  Ref. 

Descriptors:  'Riparian  waters,  'Fish,  'California, 
Habitat,  Dams,  Fish  management,  Wildlife  habitat, 
Hydrology,  Water  temperature,  Competition 

The  assemblage  of  native  freshwater  fishes  in  the 
Sacramento  drainage  is  typified  by  a  relatively 
large  number  of  endemic  species  and  a  large 
number  of  monotypic  genera.  In  total  there  are  55 
native  species  and  36  exotic  species  in  the  drainage 
area.  The  destruction  of  riparian  forests  in  the 
Central  Valley  has  been  a  small,  but  important, 
factor  contributing  to  the  changes  in  the  fish  com- 
munities, mostly  because  of  the  effect  on  water 
temperature.  The  most  visible  change  in  the  drain- 
age area  has  been  the  construction  of  dams  for 
water  storage,  hydroelectricity,  flood  control,  and 
groundwater  recharge.  These  dams  have  had  an 
effect  on  the  fish  fauna  both  upstream  and  down- 
stream of  the  dam  by  altering  hydrologic  factors 
and  increasing  water  temperatures.  Results  from 
interspecific  competition  studies  indicate  that 
changes  in  species  composition  below  dams  are  not 
caused  by  competition  between  species  for  space. 
Patterns  of  abundance  seemed  to  be  determined  by 
physical  factors  which  affect  physiological  re- 
sponses of  fish  which  in  turn  may  influence  behav- 
ior. (See  also  W80-05606)  (Steiner-Mass) 
W80-05613 


LONG-TERM  EFFECTS  OF  MANIPULATING 
LIGHT  INTENSrTY  AND  NUTRIENT  ENRICH- 
MENT ON  THE  STRUCTURE  OF  A  SALT 
MARSH  DIATOM  COMMUNITY, 

Delaware  Univ.,  Newark.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  21. 
W80-05621 


7.  RESOURCES  DATA 
7A.  Network  Design 


WATER-RESOURCES  INVESTIGATIONS  EV 
GEORGIA,  1979. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

Geological  Survey  Water-Resources  Investigations 
in  Georgia  folder,  1979.  1  Sheet. 

Descriptors:  'Water  resources.  'Investigations, 
•Inter-agency  cooperation.  Surveys,  Planning.  Hy- 
drologic data,  Basic  data  collections,  Streamflow, 
Runoff,  Flood  plains.  Groundwater  availability. 
Groundwater,  Water  quality,  On-site  investiga- 
tions, Lakes,  Reservoirs, 
Precipation(Atmospheric),     Water     level     fluctu- 
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ations.  Networks,  Maps,  Bibliographies,  'U.S. 
Geological  Survey,  'Cooperative  water-studies 
program. 

Water-resources  studies  and  investigations  in 
Georgia  made  by  the  U.S.  Geological  Survey  in 
cooperation  with  State  and  local  agencies  are  sum- 
marized. A  bibliography  of  selected  material  con- 
cerning these  investigations  is  included.  The  inves- 
tigations include  collections  of  basic  information 
through  a  hydrologic-data  network,  areal  hydrolo- 
gic  or  interpretative  studies,  and  research  projects. 
The  hydrologic-data  network  consists  of  primary, 
secondary,  and  water-management  streamflow  sta- 
tions; ground-water  observation  wells;  and  water- 
quality  observation  sites.  Small  State  maps  show 
average  annual  precipation,  flood-prone  areas, 
principal  sources  of  ground  water,  and  discharge 
of  principal  rivers.  A  larger  map  shows  hydrologic 
data  stations  and  hydrologic  investigations  in 
Georgia  as  of  January  1978.  (Kosco-USGS) 
W80-05450 


7B.  Data  Acquisition 


OPERATIONAL  AERIAL  SNOW  SURVEYING 
IN  THE  UNITED  STATES, 

National  Weather  Service,  Silver  Spring,  MD. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05435 


AERIAL  GAMMA  SURVEY  OF  SNOW  COVER 
AND  SOIL  MOISTURE, 

Gosgimet,  Moscow  (USSR). 

M.  V.  Nikiforov,  N.  N.  Pegoev,  and  A.  N. 

Stroganov. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 

85-91,  March  1980.  1  Fig,  2  Tab,  9  Ref. 

Descriptors:  *Snow  cover,  *Soil  moisture, 
•Remote  sensing,  'Gamma  rays,  Aircraft,  Water 
equivalent,  Moisture  content,  Mathematical 
models,  Model  studies,  Snow,  Snowmelt,  Water 
resources,  Precipitation(Atmospheric),  Surveys, 
Snow  surveys,  Soil  water,  Measurement,  Gamma- 
ray  spectrometry. 

The  paper  presented  the  general  concepts  of  the 
gamma  method  of  measuring  snow  cover  and  soil 
moisture,  and  considered  the  design  of  an  airborne 
observation  network  for  gamma  surveys  over  large 
areas.  Description  of  the  equipment  and  measuring 
techniques  used  in  the  Soviet  Union  were  given. 
Estimates  of  errors  from  various  sources  were  pre- 
sented, as  well  as  results  of  comparisons  between 
the  aerial  measurements  and  the  direct  ground 
measurements  used  as  controls.  (Sims-ISWS) 
W80-05494 


PRINCIPLE  AND  METHOD  FOR  MEASURE- 
MENT OF  SNOW  WATER  EQUIVALENT  BY 
DETECTION  OF  NATURAL  GAMMA  RADI- 
ATION, 

Institute  for  Atomenergi,  Kjeller  (Norway). 

G.  O.  Endrestol. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 

77-83,  March  1980.  9  Ref. 

Descriptors:  *Snow,  'Water  equivalent,  'Remote 
sensing,  'Gamma  rays,  Methodology.  Aircraft, 
Snow  cover,  Moisture  content,  Snow  surveys, 
Snowmelt,  Water  resources, 

Precipitation(Atmospheric),  Measurement, 

Gamma-ray  spectrometry. 

The  principles  of  snow  cover  determination  by  use 
of  terrestrial  gamma  radiation  were  presented.  Sev- 
eral proposed  methods  of  measurement  were  dis- 
cussed, and  some  of  the  more  important  sources  of 
error  for  these  methods  were  listed.  Finally  the 
accuracies  of  the  methods  were  estimated.  (Sims- 
ISWS) 
W80-05495 


AIRCRAFT  GAMMA-RAY  SPECTROMETRY 
IN  SNOW  WATER  EQUIVALENT  MEASURE- 
MENT, 

National  Water  Board  of  Finland,  Helsinki. 


R.  Kuittinen,  and  J.  Vironmaki. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  1,  p 

63-75,  March  1980.  5  Fig,  7  Tab,  8  Ref,  1  Append. 

Descriptors:  'Snow,  'Water  equivalent,  'Remote 
sensing,  'On-site  investigations,  Aircraft,  Gamma 
rays,  Snow  cover,  Snow  surveys,  Snowmelt, 
Water  resources,  Moisture  content,  Measurement, 
Precipitation(Atmospheric),  Gamma-ray  spectrom- 
etry. 

During  the  winter  of  1976-1977  and  1977-1978  the 
Hydrological  Office  at  the  National  Board  of 
Waters  and  the  Geological  Survey  of  Finland  car- 
ried out  a  joint  study  to  evaluate  the  usefulness  of 
gamma-ray  spectrometry  in  snow  water  equivalent 
measurement.  A  multichannel  gamma-ray  spec- 
trometer was  fitted  in  a  DC-3  aircraft.  Fourteen 
snow  courses  were  operated  using  the  gravimetric 
method  and  the  gamma-ray  method.  The  snow 
courses  were  located  in  southern  Finland  in  forest, 
swamp,  and  agricultural  land.  The  results  showed 
that  the  gamma  ray  method  can  be  considered 
suitable  for  use  in  Finnish  conditions  and  that  the 
accuracy  of  the  gamma-ray  method  is  almost  as 
good  as  the  accuracy  of  the  gravimetric  method. 
(Sims-ISWS) 
W80-05496 


ELECTRICAL   RESISTIVITY    OF   GEOTHER- 
MAL  BRINES, 

For  primary  bibliographic  entry  see  Field  IB. 
W80-05542 


THE  USE  OF  POINT  DILUTION  METHODS 
IN  DETERMINING  THE  PERMEABILITIES 
OF  LAND-FILL  MATERIALS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences. 

J.  W.  Lloyd,  C.  Ramanathan,  and  N.  Pacey. 
Water  Services,  Vol  83,  No  1005,  p  843-846,  No- 
vember, 1979.  2  Fig,  2  Tab,  10  Ref. 

Descriptors:  'Tracking  techniques,  'Permeability, 
•Landfills,  'Dye  dispersion,  Tracers,  Fluorescent 
dye,  Path  of  pollutants,  Movement,  Leachate, 
Solid  wastes,  Analytical  techniques,  Ground  water 
movement,  Boreholes. 

Determination  of  ground  water  flow  in  assessing 
landfill  leachate  migration  requires  accurate  mea- 
surement of  piezometer-tip  geometry,  ground 
water  gradient  and  waste  material  permeability. 
Measurement  of  permeability  by  pumping  tests  or 
slug  tests  is  difficult.  Point  dilution  methods  with 
tracers  introduced  into  boreholes  are  simple  and 
inexpensive  to  operate  and  give  reliable  results. 
The  material  permeability  is  determinable  under 
the  assumptions  that  homogeneous  dilution  veloci- 
ties are  present  in  a  borehole  open  section  and 
velocities  in  the  borehole  section  are  analogous  to 
those  in  the  aquifer.  With  these  assumptions  the 
decrease  in  tracer  concentration  is  a  direct  function 
of  ground  water  velocity  and  in  turn  permeability. 
In  a  study  of  point  dilution  tests  in  differing  materi- 
als it  was  found  that  the  ideal  test  configuration  is  a 
water-table  condition  with  a  borehole  of  50-100 
mm  diameter  containing  a  water  volume  of  be- 
tween 1000  and  3000  ml.  The  borehole  should  be 
open  and  adequately  screened  throughout  the  satu- 
rated section  and  should  only  penetrate  one  type  of 
permeable  material.  Initial  fluorescein  concentra- 
tions in  borehole  water  should  be  at  about  20  mg/ 
liter  and  the  test  should  not  exceed  5  days. 
(Purdin-NWWA) 
W80-05554 


REGIONAL  AQUIFER  PARAMETERS  EVALU- 
ATED DURING  MINE  DEPRESSURIZATION 
IN  THE  ATHABASCA  OIL  SANDS,  ALBERTA, 

Northern  Illinois  Univ.,  DeKalb.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W80-05558 


OPERATION  OF  AN  ALASKAN  FACILITY 
FOR  APPLICATIONS  OF  REMOTE-SENSING 
DATA  TO  OCS  STUDIES, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 


A.  E.  Belon. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  253-321,  October  1979. 
14  Fig,  2  Append.  NOAA,  Environmental  Re- 
search Laboratories,  Outer  Continental  Shelf  Envi- 
ronmental Assessment  Program,  Boulder,  Colora- 
do. NOAA-03-5-022-55. 

Descriptors:  'Data  processing,  'Remote  sensing, 
*Satellites( Artificial),  Monitoring,  Data  collec- 
tions, Water  pollution  sources,  Oil  spills,  Weather 
forecasting,  Environments,  Environmental  effects, 
Alaska,  'Outer  Continental  Shelf,  Data  manage- 
ment, Environmental  assessment,  Oil  trajectories. 

The  outer  continental  shelf  of  Alaska  is  so  vast  and 
so  varied  that  conventional  techniques  are  unlikely 
to  provide  the  detailed  and  comprehensive  assess- 
ment of  its  environmental  characteristics  which  is 
required  before  the  development  of  its  resources  is 
allowed  to  proceed.  The  utilization  of  remote- 
sensing  techniques,  in  conjunction  with  conven- 
tional techniques  involves  the  combined  analysis  of 
ground-based  (or  sea-based),  aircraft  and  satellite 
data  by  a  technique  known  as  multistage  sampling. 
In  this  technique,  detailed  data  acquired  over  rela- 
tively small  areas  by  ground  surveys  or  sea  cruises 
are  correlated  with  aerial  and  space  photographs 
of  the  same  areas.  Then  the  satellite  data,  which 
extend  over  a  much  larger  area  and  provide  repet- 
itive coverage,  are  used  to  extrapolate  and  update 
the  results  of  the  three-way  correlations  to  the 
entire  satellite  photograph.  Thus,  maximum  advan- 
tage is  taken  of  the  synoptic  and  repetitive  view  of 
the  satellite  to  minimize  the  coverage  and  frequen- 
cy of  data  which  have  to  be  obtained  by  conven- 
tional means.  The  morphology  and  dynamics  of 
sea-ice  which  are  relevant  to  navigation  and  con- 
struction of  offshore  structures,  the  patterns  of 
sediment  transport  and  sea-surface  circulation 
which  will  aid  to  forecast  trajectories  of  potential 
oil  spills,  the  nature  of  ecosystems  in  the  near-shore 
regions  which  can  be  changed  by  human  activity, 
are  among  the  critical  development-related  envi- 
ronmental parameters  which  are  studied  and  even- 
tually routinely  monitored  by  remote-sensing. 
(Sinha-OEIS) 
W80-05601 


ANNUAL  R  VALUES  IN  NORTH  MISSISSIPPI, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W80-05636 


PRELIMINARY  MUSKEG  (PEATLAND)  IN- 
VENTORY OF  THE  PROVINCE  OF  NEW 
BRUNSWICK, 

New  Brunswick  Dept.  of  Natural  Resources,  Fre- 

dericton. 

E.  A.  Korpijaakko. 

Canadian  Journal  of  Earth  Sciences,  Vol  12,  p  24- 

27,  1975.  3  Fig,  8  Ref. 

Descriptors:  'Distribution  patterns,  'Peat,  Wet- 
lands, 'Bogs,  Remote  sensing,  Mapping,  Data 
processing,  Computers,  Canada,  New  Brunswick. 

The  distribution  of  peatland  as  a  percentage  of  land 
area  and  the  distribution  of  open  and  treed  peat- 
lands  as  percentages  of  peatland  area  have  been 
determined  for  the  Province  of  New  Brunswick. 
For  this  work,  aerial  photographs,  a  dot  plani- 
meter,  a  mirror  stereoscope  and  a  computerized 
mapping  procedure,  SYMAP,  in  conjunction  with 
the  University  of  New  Brunswick  IGM  system/ 
360  computer  were  used.  The  results  have  been 
displayed  in  the  form  of  symbolized  computer 
printout  maps  (SYMAP)  showing  the  distribution 
of  peatland  in  New  Brunswick.  About  10%  (about 
700  000  ha)  of  the  land  area  of  New  Brunswick  is 
covered  by  peatland.  (Steiner-Mass) 
W80-05641 


DETECTION  AND  MONITORING  OF  WATER 
HYACINTH  (EICHHORNIA  CRASSIPES)  IN- 
FESTATION IN  LAGUNA  DE  BAY  THROUGH 
MULTISPECTRAL  DIGITAL  ANALYSIS  OF 
LANDSAT  IMAGERIES, 
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Natural   Resource   Management   Center,   Quezon 

City  (Philippines). 

R.  T.  Bina,  R.  Jara,  E.  Lorenzo,  and  B.  de  Jesus, 

Jr. 

International  Symposium  on  Remote  Sensing  of 

the  Environment,  Vol  12,  p  1791-1798,  1978.  4  Fig, 

ITab. 

Descriptors:  *Water  hyacinth,  'Census,  'Remote 
sensing,  Wetlands,  Aquatic  plants,  Aquatic  weeds, 
Satellites(Artificial),  Distribution  patterns,  Man- 
agement. 

In  an  effort  to  determine  the  potential  of  LAND- 
SAT  data  in  the  detection  and  monitoring  of  water 
hyacinth  (F.ichhornia  crassipes)  infestation  in 
Laguna  de  Bay,  the  Natural  Resources  Manage- 
ment Center  conducted  initial  studies  to  find  out 
what  information  is  obtainable  from  LANDSAT 
data,  in  preparation  for  LANDSAT  C  Program. 
Preliminary  results  indicate  that  a  number  of  infor- 
mation vital  in  the  management  of  water  hyacinth 
infestation  such  as  patterns  of  distribution,  density 
estimates,  area  coverage,  etc.  can  be  obtained  from 
LANDSAT  data  through  visual  and  digital  analy- 
sis using  the  Image  100  system.  (Steiner-Mass) 
W80-05659 


THAILAND'S  LITTORAL  MUDFLATS  AS  IN- 
TERPRETED FROM  LANDSAT  IMAGERY, 

Applied  Scientific  Research  Corp.,  Bangkok  (Thai- 
land). 

N.  Sriplung. 

International  Symposium  on  Remote  Sensing  of 
the  Environment,  Vol  12,  p  2045-2049,  1978.  3  Fig, 
1  Tab,  2  Ref. 

Descriptors:  'Mudflats,  'Remote  sensing,  Wet- 
lands, Satellites(Artificial),  Mapping,  Littoral,  In- 
tertidal  areas,  Aerial  photography,  Landsat  imag- 
ery. 

An  investigation  was  conducted  to  determine  the 
littoral  and  sublittoral  mudflats  of  Thailand  based 
on  Landsat  imagery.  The  interpreted  map  was 
verified  by  ground  truth  survey  using  cars,  boats 
and  helicopter.  A  combination  scheme  of  diazoch- 
rome  color  composite  transparencies  was  con- 
ceived which  yields  best  results  for  mudflat  identi- 
fication. The  study  showed  an  area  of  910  sq  km 
and  3700  sq  km  for  Thailand's  littoral  and  sublit- 
toral mudflats,  respectively.  (Steiner-Mass) 
W80-05662 


WETLAND  CLASSIFICATION  AND  MAPPING 
IN  WESTERN  TENNESSEE, 

Geological  Survey,  Reston,  VA. 
V.  Carter,  D.  L.  Malone,  and  J.  H.  Burbank. 
Photogrammetric  Engineering  and  Remote  Sens- 
ing, Vol  45,  No  3,  p  273-284,  March,  1979.  3  Fig,  3 
Tab,  15  Ref. 

Descriptors:  'Remote  sensing,  'Wetlands,  'Ten- 
nessee, Mapping,  Aerial  photography,  Distribution 
patterns,  Biogeography,  Boundaries(Surfaces). 

A  wetland  classification  was  developed  for  the 
Tennessee  Valley  Region  based  primarily  on  vege- 
tation, and  on  frequency  and  duration  of  inunda- 
tion. Using  the  classification  system,  wetlands  at 
four  sites  were  mapped  at  1:24,000  scale  as  over- 
lays on  U.S.G.S.  7.5-minute  topographic  maps. 
Adjacent  land  use  was  also  mapped,  but  in  less 
detail  than  wetlands.  The  methodology  for  separat- 
ing and  delineating  wetland  classes  was  carefully 
documented.  Overlays  for  separate  dates  were 
combined  to  make  the  final  camera-ready  compos- 
ite overlay.  A  lithographed  map  of  wetlands  and 
land  use  was  made  for  one  of  the  five  quadrangles 
covering  the  Reelfoot  Lake  site.  At  the  Reelfoot 
and  Hatchie  River  sites,  the  stage  at  time  of  pho- 
tography was  referenced  to  a  stage-duration  curve, 
placed  on  the  map  collar,  to  show  that  boundaries 
are  representative  of  average  water  levels  rather 
than  extreme  highs  or  lows.  (Steiner-Mass) 
W80-05664 


SATELLITE  STUDIES  OF  FRESH-WATER  ICE 
MOVEMENT  ON  LAKE  ERIE, 

National  Environmental  Satellite  Service,  Wash- 


ington, DC. 

For  primary  bibliographic  entry  see  Field  2C. 

W80-05672 
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WATER  RESOURCES  DATA  FOR  WYOMING, 
WATER  YEAR  1978- VOLUME  1.  MISSOURI 
RIVER  BASIN. 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-165152, 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  WY-78-1, 
January  1980.  652  p,  9  Fig. 

Descriptors:  'Wyoming,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites,  'Missouri 
River  basin(Wyo). 

Water  resources  data  for  the  1978  water  year  for 
Wyoming  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  wells.  Volume  1  of  this 
report  contains  discharge  records  for  166  gaging 
stations;  stage  only  records  for  1  lake;  stage  and 
contents  for  10  lakes  and  reservoirs;  water  quality 
for  125  gaging  stations,  76  ungaged  stations,  2 
reservoirs,  113  wells  and  springs;  and  water  levels 
for  36  observation  wells.  Also  included  are  76 
crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements  and  anal- 
yses. These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Wyoming.  (Kosco-USGS) 
W80-05438 


WATER  RESOURCES  DATA  FOR  WYOMING, 
WATER  YEAR  1978--VOLUME  2.  GREEN 
RIVER  BASIN,  BEAR  RIVER  BASIN,  AND 
SNAKE  RIVER  BASIN. 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-177587, 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  WY-78-2, 
1980.  728  p,  6  Fig. 

Descriptors:  'Wyoming,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature. 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites,  'Green  River 
basin(Wyo),  'Bear  River  basin(Wyo),  'Snake 
River  basin(Wyo). 

Water  resources  data  for  the  1978  water  year  for 
Wyoming  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  wells.  Volume  2  of  this 
report  contains  discharge  records  for  62  gaging 
stations;  stage  and  contents  for  5  lakes  and  reser- 
voirs; water  quality  for  43  gaging  stations,  19  un- 
gaged stations,  and  75  wells  and  springs;  and  water 
levels  for  8  observation  wells.  Also  included  are  24 
crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements  and  anal- 
yses. These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Wyoming.  (Kosco-USGS) 
W80-05439 


RIVER  MILEAGES  AND  DRATNAGE  AREAS 
FOR  ILLINOIS  STREAMS -VOLUME  1,  ILLI- 
NOIS EXCEPT  ILLINOIS  RIVER  BASIN, 

Geological   Survey,   Champaign,   IL.   Water   Re- 
sources Div. 
R.  W.  Healy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A082  472, 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-1 10,  1979.  350  p,  2  Fig,  1  Tab,  3  Ref. 

Descriptors:  'Rivers,  'Drainage  area,  'Illinois, 
•Streams,  'Tributaries,  Watershed(Basins),  Locat- 
ing, Sites,  Bridges,  Dams,  Gaging  stations,  Naviga- 
tion, Mapping,  Basic  data  collections,  'River  mile- 
ages, 'Illinois  except  Illinois  River  basin. 

River  mileages  are  presented  for  points  of  interest 
on  Illinois  streams  draining  10  square  miles  or 
more.  Points  of  interest  include  bridges,  dams, 
gaging  stations,  county  lines,  hydrologic  unit 
boundaries,  and  major  tributaries.  Drainage  areas 
are  presented  for  selected  sites,  including  total 
drainage  area  for  any  stream  draining  at  least  100 
square  miles.  (Kosco-USGS) 
W80-05440 


RIVER  MILEAGES  AND  DRAINAGE  AREAS 
FOR  ILLINOIS  STREAMS-VOLUME  2.  ILLI- 
NOIS RIVER  BASIN, 

Geological   Survey,   Champaign,   IL.   Water   Re- 
sources Div. 
R.  W.  Healy 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A082  473, 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-1 1 1,  1979.  302  p,  2  Fig,  1  Tab,  3  Ref. 

Descriptors:  'Rivers,  'Drainage  area,  'Illinois, 
•Streams,  'Tributaries,  Watersheds(Basins),  Locat- 
ing, Sites,  Bridges,  Dams,  Gaging  stations,  Naviga- 
tion, Mapping,  Basic  data  collections,  'River  mile- 
ages, 'Illinois  River  basin. 

River  mileages  are  presented  for  points  of  interest 
on  Illinois  streams  draining  10  square  miles  or 
more.  Points  of  interest  include  bridges,  dams, 
gaging  stations,  county  lines,  hydrologic  unit 
boundaries,  and  major  tributaries.  Drainage  areas 
are  presented  for  selected  sites,  including  total 
drainage  area  for  any  stream  draining  at  least  100 
square  miles.  (Kosco-USGS) 
W80-05441 


THE  U.S.  GEOLOGICAL  SURVEY  DM  ALASKA, 
1979  PROGRAMS, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

Geological  Survey  Circular  804- A,  1979.  94  p,  22 
Fig,  4  Tab.  (Reed,  KM.,  editor). 

Descriptors:  'Alaska,  'Projects,  'Natural  re- 
sources, 'Research  and  development,  Energy, 
Mineralogy,  Topographic  mapping,  Geology, 
Water  resources.  Investigations,  Conservation,  Oil, 
'U.S.  Geological  Survey,  'Outer  Continental 
Shelf,  National  Petroleum  Reserve  in  Alaska. 

This  circular  describes  the  1979  programs  of  the 
U.S.  Geological  Survey  in  Alaska.  The  mission  of 
the  Geological  Survey  is  to  identify  the  Nation's 
land,  water,  energy,  and  mineral  resources;  to  clas- 
sify federally-owned  mineral  lands  and  water- 
power  sites;  to  resolve  the  exploration  and  devel- 
opment of  energy  and  natural  resources  on  Federal 
and  Indian  lands;  and  to  explore  and  appraise  the 
petroleum  potential  of  the  National  Petroleum  Re- 
serve in  Alaska.  Alaska  is  at  once  the  largest,  the 
least  populated,  the  least  explored,  and  the  least 
developed  State  in  the  Nation.  More  than  half  of 
the  Nation's  600  million  acres  of  Outer  Continental 
Shelf  lies  off  Alaska's  coast,  and  nearly  half  of  the 
remaining  762  million  acres  of  Federal  land  are 
within  its  borders.  Its  resources  of  all  kinds  present 
an  opportunity  to  demonstrate  how  the  needs  of 
both  conservation  and  development  can  be  met  for 
the  benefit  of  the  American  people.  (Kosco-USGS) 
W80-05448 
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WATER-RESOURCES    INVESTIGATIONS    IN 
GEORGIA,  1979. 

Geological   Survey,    Doraville,   GA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W80-05450 


HYDROLOGY, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 

M.  G.  Foley. 

Geotimes,  Vol  25,  No  2,  p  30-31,  February,  1980. 

Descriptors:  *Hydrologic  systems,  'Model  studies, 
Hydrologic  data,  Stochastic  processes,  Synthetic 
hydrology,  Parametric  hydrology,  Deterministic 
hydrology,  Systems  analysis,  Statistical  models, 
Dispersion. 

Past  hydrologic  models  have  relied  heavily  on 
engineering  hydraulics  and  geomorphological  ap- 
proaches, neither  of  which  can  predict  dynamic 
consequences  of  system  perturbations.  When  per- 
turbations exceed  some  threshold,  a  new  equilibri- 
um state  is  established.  Modeling  of  these  phenom- 
ena suffers  from  lack  of  data.  Current  hydrologic 
models  fall  into  3  classes:  deterministic,  in  which 
known  physical  principles  and  initial  and  boundary 
conditions  allow  accurate  description  of  system 
behavior;  stochastic,  in  which  systems  are  assumed 
to  have  inherent  randomness;  and  parametric,  in 
which  empirical  relations  among  system  variables 
may  give  some  ability  to  predict  system  behavior. 
Data  requirements  for  precise  results  from  a  deter- 
ministic model  are  overwhelming.  However,  a 
middle  ground  may  exist  between  deterministic 
and  parametric  modeling  in  which  data  require- 
ments are  minimized  by  use  of  lumped  parameters. 
Such  quasi-deterministic  modeling  has  been 
common  in  ground  water  modeling  where  some 
parameters  may  exhibit  random  behavior  and  are 
not  subject  to  detailed  analysis.  Dispersion  analyses 
indicate  that  dispersion  cannot  be  treated  as  a 
normally  distributed  random  process.  Thus,  there 
may  be  a  limit  to  the  modeler's  ability  to  estimate 
limits  of  error.  This  uncertainty  is  critical  in  mod- 
eling of  radioactive  waste  disposal,  stream-channel 
management,  and  drainage  basin  response  to 
human  exploitation.  (Purdin-NWWA) 
W80-05461 


USING  MODELS  TO  SIMULATE  THE  MOVE- 
MENT OF  CONTAMINANTS  THROUGH 
GROUND  WATER  FLOW  SYSTEMS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-05547 


GROUNDWATER  REGIME  ASSOCIATED 
WITH  SLOPE  STABILITY  IN  CHAMPLAIN 
CLAY  DEPOSITS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic   entry   see   Field   8D. 

W80-05555 


COMPARISONS  OF  FOUR  METHODS  FOR 
DETERMINATION  OF  DEGREE  OF  PEAT  HU- 
MIFICATION  (DECOMPOSITION)  WITH  EM- 
PHASIS ON  THE  VON  POST  METHOD, 

Great  Lakes  Forest  Research  Centre,  Sault  Sainte 

Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  21. 

W80-05649 


LARGE-SCALE  DEMONSTRATION  OF 
AQUATIC  PLANT  MAPPING  BY  REMOTE 
SENSING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

L.  E.  Link,  and  K.  S.  Long. 

International  Symposium  on  Remote  Sensing  of 

the  Environment,  Vol  12,  p  907-915,  1978.  3  Fig,  1 

Tab. 

Descriptors:  'Remote  sensing,  'Aquatic  plants, 
'Mapping,  Wetlands,  Techniques,  Model  studies, 
Aerial  photography,  Radar,  Satellites(Artificial), 
Submerged  plants,  Costs. 


Remote  sensor  systems  evaluated  for  mapping 
aquatic  plant  distributions  were  Landsat,  high-alti- 
tude aerial  photography,  and  side-looking  radar. 
Results  of  field  tests  showed  that  Landsat  imagery 
could  be  used  effectively  to  depict  areas  with 
emergent  of  floating  aquatic  plants,  if  the  areas  are 
large  enough  to  be  resolved.  Submerged  plants 
could  not  be  detected  reliably.  The  easy  availabil- 
ity of  Landsat  images,  periodic  coverage,  and  rela- 
tively low  cost  for  pictoral  products  are  definite 
advantages.  The  major  disadvantage  of  the  use  of 
aerial  photography  is  the  relatively  high  cost  and 
number  of  photos  that  have  to  be  handled.  Both 
surface  and  submerged  plants  can  be  effectively 
delineated  and  the  spatial  resolution  is  better  than 
Landsat.  Radar  imagery  can  detect  floating  and 
emergent  plants  and  allows  all-weather  imaging, 
day  or  night,  but  is  usually  unavailable,  expensive, 
and  cannot  detect  submerged  vegetation.  Model 
studies  were  conducted  to  determine  the  best  aerial 
photographic  systems  for  mapping  aquatic  vegeta- 
tion. False-color  infrared  photography  taken  with 
a  yellow  filter  and  overexposed  by  one  F-stop 
provides  the  best  mapping  tool  of  both  surface  and 
submerged  plants.  (Steiner-Mass) 
W80-05655 

8.  ENGINEERING  WORKS 

8A.  Structures 


SIZING  WATER  WELL  SYSTEMS  FOR 
GROUND  WATER  HEAT  PUMPS:  PART  I, 

National  Water  Well   Association,   Worthington, 

OH. 

T  E  Gass 

Water  Weil  Journal,  Vol  34,  No  4,  p  36-37,  April, 

1980.  2  Tab. 

Descriptors:  'Size,  'Water  wells,  'Heat  pumps, 
Water  supply,  Water  demand,  Water  consumption, 
Domestic  water,  Well  casings,  Well  screens, 
Design,  Pumps,  Water  yield. 

Proper  sizing  of  a  water  system  requires  the  fol- 
lowing information:  (1)  average  daily  water  con- 
sumption in  the  home:  (2)  peak  demand  usage  of 
water  in  the  home;  (3)  the  ability  of  the  aquifer  to 
yield  water  to  a  well;  and  (4)  the  well  yield.  In 
calculating  average  daily  water  use,  it  is  assumed 
that  the  water  system  supplies  all  domestic  water 
needs.  Water  demand  for  a  heat  pump  ranges  from 
one  to  three  gpm  per  12,000  BTU.  Simultaneous 
operation  of  several  plumbing  fixtures  will  produce 
a  peak  demand  situation.  Peak  demand  allowance 
for  each  fixture  is  about  one-fourth  its  flow  rate. 
Pump  capacity  should  equal  the  sum  of  all  peak 
demand  allowances.  Well  design  is  a  function  of 
pump  diameter  and  aquiferpermeability  and  thick- 
ness. Pump  capacity  must  not  exceed  the  well 
capacity  or  dewatering  and  pump  damage  will 
result.  The  well  casing  diameter  should  be  one  to 
four  inches  larger  than  the  pump  diameter.  A  well 
screen  should  allow  water  to  enter  the  well  at  a 
rate  low  enough  to  avoid  incrustation  or  corrosion. 
(See  also  W80-05460)  (Purdin-NWWA) 
W80-05459 


SIZING  WATER  WELLS  FOR  GROUND 
WATER  HEAT  PUMPS:  PART  II, 

National   Water  Well   Association,   Worthington, 

OH. 

T  E  Gass 

Water  Weil  Journal,  Vol  34,  No  5,  p  36-37,  May, 

1980.  1  Fig. 

Descriptors:  'Size,  'Water  tanks,  'Heat  pumps, 
•Water  storage,  Water  demand,  Domestic  water, 
Water  supply,  Pumps,  Water  reuse. 

If  well  yield  cannot  meet  peak  demand,  some  type 
of  water  storage  will  be  necessary.  The  well  itself 
can  provide  some  storage,  especially  if  it  is  deep  or 
has  a  large  diameter.  Most  modern  water  supply 
systems  use  a  pressure  tank  even  if  it  is  just  to 
maintain  adequate  water  pressure  and  reduce  pump 
operation.  Large  buried  tanks  can  provide  storage 
for  heat  pump  use.  The  sizing  of  these  tanks  varies 
considerably  with  climate  and  depends  on  the  dif- 
ference  between   well   pump   capacity   and   heat 


pump  demand.  If  part  of  the  stored  water  is  divert- 
ed for  domestic  uses,  the  size  must  be  increased 
accordingly.  Storage  requirements  can  be  reduced 
by  recycling  some  of  the  water  leaving  the  heat 
pump  back  to  the  storage  tank.  (See  also  W80- 
05459)  (Purdin-NWWA) 
W80-05460 


THE  GHURA-DEDEDO  DEEP  MONITORING 
WELL:  PLANNING  AND  DESIGN, 

Guam  Univ.,  Agana.  Water  Resources  Research 
Center. 
C.  J.  Huxel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193824, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  15,  1980.  15  p,  5  Fig,  6  Ref. 
OWRTA-008-GUAM(1),  14-34-0001-8012. 

Descriptors:  'Groundwater,  'Monitoring,  'Is- 
lands, Pacific  Ocean,  Saline  water-fresh-water  in- 
terfaces, 'Deep  weils,  Design  criteria,  'Guam, 
•Micronesia,  Mariana  Islands. 

The  final  design  of  Guam's  first  deep  monitoring 
well  has  evolved  from  an  open  borehole  concept 
through  a  three-well  system  and  finally  to  the 
present  one-well  system.  The  one-well  system  uti- 
lizes an  inflatable  packer  assembly  which  will 
permit  the  accomplishment  of  several  goals:  (1) 
Observation  and  simultaneous  recording  of  point- 
water  heads  at  2  different  levels.  (2)  Collection  of 
water  samples  from  isolated  aquifer  intervals.  (3) 
Definition  of  a  depth-salinity  curve  for  the  water 
column  in  the  monitoring  well.  Although  the  one- 
well  system  is  presently  under  construction,  the 
design  process  is  still  continuing.  A  satisfactory 
method  for  emplacing  and  sealing  the  casing  is  still 
being  worked  out.  Also,  the  precise  location  of  the 
alternating  perforated  and  sealed  casing  intervals 
must  be  determined. 
W80-05540 


HYDROGEOLOGIC    CONSIDERATIONS     OF 
LANDFILL  SITING  AND  DESIGN, 

National  Water  Well  Association,   Worthington, 

OH. 

For  primary   bibliographic   entry   see   Field   5G. 

W80-05546 


GIANT  HOLES  ARE  DRILLED  IN  NEVADA. 

For  primary  bibliographic  entry  see  Field  8H. 
W80-05549 


DEVELOPMENT  OF  HARDWARE  AND  PRO- 
CEDURES FOR  IN-SITU  MEASUREMENT  OF 
CREEP  IN  SEA  ICE, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05592 


THE  APPLICATION  OF  PETROLEUM  ENGI- 
NEERING TO  GEOTHERMAL  DEVELOP- 
MENT, 

Union  Oil  Co.  of  California,  Los  Angeles.  Geo- 
thermal  Div. 
V.  E.  Suter. 

Mining  Engineering,  Vol  32,  No  1,  p  43-47,  Janu- 
ary, 1980.  11  Ref. 

Descriptors:  'Geothermal  studies,  'Engineering, 
•Drilling,  Reservoir  operations,  Well  testing,  Well 
stimulation,  Secondary  recovery,  Injection  wells, 
Drilling  fluids,  Cements,  Drilling  equipment,  Cor- 
rosion, Scaling,  Silica. 

Similarities  and  differences  between  geothermal 
and  petroleum  operations  are  discussed.  The 
higher  temperatures  and  fluid  flow  rates  of  geo- 
thermal wells  affect  drilling  equipment  and  meth- 
ods. Improved  methods  of  testing  geothermal 
wells  and  a  technique  for  creating  artificial  frac- 
tures in  geothermal  reservoirs  need  to  be  devel- 
oped. Using  petroleum  reservoir  engineering  equa- 
tions and  measured  parameters,  reserves  per  acre 
can  be  calculated.  Since  about  98%  of  the  reser- 
voir heat  is  in  the  rock,  water  injection  should  be 
used  to  maintain  pressure  and  extract  additional 
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heat.  High  temperatures  and  depth  require  im- 
proved bits,  high  compressive  strength  cements, 
and  a  sepiolite-lignite  drilling  mud  to  reduce  floc- 
culation.  The  use  of  aerated  water  as  a  drilling 
fluid  has  been  successful  in  combating  lost  circula- 
tion during  drilling  and  cementing  but  this  results 
in  accelerated  corrosion.  Silica  scale  can  cause 
clogging  of  injection  pumps,  lines  and  wells.  It  is 
estimated  that  by  the  year  2000  the  United  States 
will  develop  20,000  MW  of  geothermal  electric 
generating  capacity.  This  will  require  at  least  1000 
exploratory  wells  and  6,000  development  wells  at  a 
current  cost  of  $800,000  per  well.  (Purdin- 
NWWA) 
W80-05653 


8B.  Hydraulics 


PERMEABILITY  AND  PIPING  IN  FRAC- 
TURED ROCKS, 

California  Univ.,   Berkeley.   Dept.  of  Geological 

Engineering. 

R.  E.  Goodman,  and  P.  N.  Sundaram. 

Journal  of  the  Geotechnical  Engineering  Division, 

American  Society  of  Civil  Engineers,  Vol  106,  No 

GT5,  Proceedings  Paper  15433,  p  485-498,  May 

1980.  7  Fig,  2  Tab,  10  Ref,  1  Append. 

Descriptors:  'Permeability,  *Fractures(Geologic), 
*Pipe  flow,  *Soils,  Fracture  permeability,  Sedi- 
ment transport,  Soil  water  movement,  Soil  erosion, 
Laboratory  tests,  Particle  size,  Soil  properties,  Hy- 
draulic properties,  Groundwater  movement.  Dam 
failure,  Piping. 

Design  criteria  for  compacted  fine-grained  soil 
placed  against  coarser  material  ensure  protection 
of  the  soil  from  being  eroded.  However,  not  much 
attention  has  been  paid  to  the  problem  of  erosion 
and  piping  when  compacted  soil  is  placed  against 
jointed  rock.  This  paper  reported  the  results  of 
preliminary  laboratory  investigations  to  study  the 
erosion  of  a  compacted  silty  soil  into  rough  or 
smooth  fractures  of  a  cylindrical  rock  specimen 
under  radial  flow  conditions.  The  tests  showed 
that  erosion  of  soil  particles  and  subsequent  trans- 
port through  the  fractures  are  functions  of  frac- 
ture-aperture, pressure-difference  causing  flow, 
and  size  of  soil  particles.  The  largest  dimension  of 
the  soil  particles  eroded  generally  increased  with 
the  pressure  difference  causing  flow.  Cycling  of 
water  pressure  seems  to  have  a  pronounced  effect 
on  the  erodibility  and  transport  of  soil  particles. 
(Vicocky-ISWS) 
W80-05431 


PHYSICAL  MODELING  OF  BUBBLE 
SCREENS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
S.  Tekeli,  and  W.  H.  C.  Maxwell. 
Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers, 
Vol  106,  No  WW1,  Proceedings  Paper  15176,  p 
49-64,  February  1980.  3  Fig,  14  Ref,  2  Append. 
NSF  ENG76-24226. 

Descriptors:  'Aeration,  'Screens,  'Bubbles,  Densi- 
ty, Dimensional  analysis,  Hydrodynamics,  Reser- 
voirs, Model  studies,  Hydraulics,  Froude  number, 
Mathematical  models,  Flow,  Mixing,  'Bubble 
screens. 

Bubble  screens  have  long  been  used  for  a  variety 
of  purposes,  ranging  from  control  of  stratification, 
density  currents,  oil  spills,  shoaling,  icing,  and 
wave  heights,  to  inducing  artificial  mixing  for  aug- 
mentation of  convective  heat  and  mass  transfer 
rates,  aeration  and  water  quality  control.  Dimen- 
sional and  similitude  considerations  have  been  em- 
ployed to  develop  the  necessary  requirements  for 
physical  modeling  of  such  screens.  This  led  to  the 
development  of  a  set  of  scaling  relationships  into 
which  a  scale  factor  was  introduced  to  account  for 
distortion  of  similitude  requirements.  The  scaling 
relationships  were  also  found  to  depend  on  a  densi- 
metric  Froude  number  representing  source 
strength.  These  permit  transposition  of  model  re- 
sults to  field  scale.  (Lee-ISWS) 
W80-05432 


NUMERICAL  MODELING  OF  TIDAL  CIRCU- 
LATION IN  HARBORS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2L. 
W80-05433 


BIOLOGICAL  IMPACTS  OF  MINOR  SHORE- 
LINE STRUCTURES  ON  THE  COASTAL  ENVI- 
RONMENT: STATE  OF  THE  ART  REVIEW, 
VOLUME  I, 

Beak  Consultants,  Inc.,  Portland,  OR. 
E.  L.  Mulvihill,  C.  A.  Francisco,  J.  B.  Glad,  K.  B. 
Raster,  and  R.  E.  Wilson. 

Fish  and  Wildlife  Service  Biological  Services  Pro- 
gram Report  No  FWS/OBS-77/51,  March  1980. 
Volume  I  of  II,   163  p,  61  Fig.   14-16-0008-2153. 

Descriptors:  'Environmental  effects,  'Coastal 
structures,  'Coastal  engineering,  'Shore  protec- 
tion, Bulkhead  line,  Jetties,  Abutments,  Break- 
waters, Docks,  Harbors,  Levees,  Piers, 
Piles(Foundations),  Retaining  walls,  Sea  walls, 
Data  collections. 

Information  from  555  sources  located  in  an  infor- 
mation search  was  used  to  develop  a  computer 
data  base  for  the  analysis  of  the  biological  impacts 
of  minor  shoreline  structures.  Structures  included 
were:  breakwaters,  jetties,  groins,  bulkheads,  revet- 
ments, ramps,  piers  and  other  support  structures, 
buoys  and  floating  platforms,  small  craft  harbors, 
bridges,  and  causeways.  Data  were  compiled  by 
type  of  structure  and  by  coastal  region  including 
the  following:  structure  functions;  site  characteris- 
tics; geographic  prevalence;  engineering,  socioeco- 
nomic, and  biological  placement  constraints;  con- 
struction materials;  expected  life  span;  environmen- 
tal conditions;  methodology  of  impact  studies; 
physical  and  biological  impacts;  and  alternatives. 
Results  show  that  structure  impact  on  the  environ- 
ment is  site-specific.  Fourteen  case  history  studies 
are  included.  Small  boat  harbors,  bridges  and 
causeways,  bulkheads,  breakwaters,  and  jetties 
were  found  to  have  the  most  potential  for  coastal 
environment  impact.  Revetments,  groins,  and 
ramps  have  moderate  impact  potential,  while 
buoys  and  floating  platforms,  piers,  and  other  sup- 
port structures  have  low  impact  potentials.  Little 
information  relative  to  the  potential  impacts  of 
bridges,  causeways,  and  small  boat  harbors  was 
identified.  Also,  very  little  information  on  the 
quantitative  impacts  of  specific  structures  was  lo- 
cated. Prepared  from  the  data  base  and  available  in 
Volume  II  is  a  printout  of  the  data  base,  an  anno- 
tated bibliography,  a  keyword  index,  and  a  prima- 
ry author  reference  number  index.  (See  also  W80- 
05474)  (Seigler-IPA) 
W80-05473 


BIOLOGICAL  IMPACTS  OF  MTNOR  SHORE- 
LDSfE  STRUCTURES  ON  THE  COASTAL  ENVI- 
RONMENT: STATE  OF  THE  ART  REVIEW, 
VOLUME  II:  DATA  PRINTOUT, 

Beak  Consultants,  Inc.,  Portland,  OR. 
E.  L.  Mulvihill,  C.  A.  Francisco,  J.  B.  Glad,  K.  B. 
Kaster,  and  R.  E.  Wilson. 

Fish  and  Wildlife  Service  Biological  Services  Pro- 
gram Report  No  FWS/OBS-77/51,  March  1980. 
Volume  II  of  II,  313  p.  14-16-0008-2153. 

Descriptors:  'Data  collections,  'Environmental  ef- 
fects, 'Coastal  structures,  'Shore  protection, 
'Coastal  engineering,  Bulkhead  line,  Jetties,  Abut- 
ments, Breakwaters,  Docks,  Harbors,  Levees, 
Piers,  Piles(Foundations),  Retaining  walls.  Sea 
walls. 

A  data  base  printout,  an  annotated  bibliography,  a 
keyword  index,  and  a  primary  author  reference 
number  index  developed  as  part  of  an  information 
search  for  the  analysis  of  the  biological  impacts  of 
minor  shoreline  structures  are  presented.  Struc- 
tures included  in  the  study  were:  breakwaters, 
jetties,  groins,  bulkheads,  revetments,  ramps,  piers 
and  other  support  structures,  buoys  and  floating 
platforms,  small  craft  harbors,  bridges,  and  cause- 
ways. Types  of  information  contained  in  the  data 
base  include  the  following:  local  name  of  structure, 
function,  prevalence  in  coastal  region,  geographic 
location,  site  characteristics,  placement  constraints, 


construction  conditions,  impact  methodology,  and 
research  in  progress.  Information  from  this  data 
base  was  used  to  develop  the  state  of  the  art 
review  found  in  Volume  I.  Overall  results  show 
that  structure  impact  on  the  environment  is  site- 
specific,  however,  in  general,  small  boat  harbors, 
bridges  and  causeways,  bulkheads,  breakwaters, 
and  jetties  were  found  to  have  the  most  potential 
for  coastal  environment  impact.  Revetments, 
groins,  and  ramps  have  moderate  impact  potential, 
while  bouys  and  floating  platforms,  piers,  and 
other  support  structures  have  low  impact  poten- 
tials. (See  also  W80-05473)  (Seigler-IPA) 
W80-05474 


SEEPAGE  IN  THE  PARTIALLY  SATURATED 
ZONE  BENEATH  TAILINGS  IMPOUND- 
MENTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W80-05557 


8C.  Hydraulic  Machinery 


PHYSICAL        MODELING        OF        BUBBLE 
SCREENS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W80-05432 


SIZING      WATER     WELL     SYSTEMS     FOR 
GROUND  WATER  HEAT  PUMPS:  PART  I, 

National   Water   Well   Association,   Worthington, 

OH 

For  primary  bibliographic  entry  see  Field  8A. 

W80-05459 


SIZING     WATER     WELLS     FOR     GROUND 
WATER  HEAT  PUMPS:  PART  II, 

National   Water   Well   Association,   Worthington, 

OH 

For  primary  bibliographic  entry  see  Field  8A. 

W80-05460 


LINE-SHAFT  AND  SUBMERSIBLE  SELEC- 
TION-SOME CONSIDERATIONS, 

Engineered  Products,  Brampton  (Ontario). 

M.  Bieman. 

Canadian  Water  Well,  Vol  6,  No  2,  p  24-26,  May, 

1980.  1  Fig,  1  Tab. 

Descriptors:  'Pumps,  'Pump  turbines,  Selection, 
Design,  Economics,  Cost  comparisons,  Initial 
costs,  Installation  costs,  Electric  power  demand 

The  deep  well  turbine  was  developed  to  extract 
the  maximum  capacity  from  the  minimum  well 
diameter.  The  service  conditions  (pump  location, 
well  size  and  depth,  accessibility,  and  head/capac- 
ity requirements)  will  usually  indicate  whether  a 
submersible  motor  or  line-shaft  configuration  will 
be  more  economical  in  the  long  run.  Certain  appli- 
cations lend  themselves  strictly  to  either  line-shaft 
design  or  submersible  turbine  design.  However, 
most  situations  are  not  clear  cut  and  selection 
should  be  based  on  the  following  considerations: 
well  diameter,  well  depth,  static  water  level, 
pumping  water  level,  drawdown,  head  above 
datum,  pump  capacity,  water  composition,  type  of 
drive,  and  allowable  motor  overload.  In  applica- 
tions where  a  choice  must  be  made  between  line- 
shaft  and  submersible  drives,  manufacturer's  charts 
for  the  pumps  must  be  used  to  determine  horse- 
power requirements.  Next,  the  initial  cost  and  in- 
stallation costs  should  be  considered.  Submersible 
units  have  cheaper  pumps  but  more  expensive 
motors.  Installation  and  freight  costs  for  submers- 
ible units  are  about  one  quarter  that  of  the  line- 
shaft  units.  (Purdin-NWWA) 
W80-05544 


PROGRESS  LN  THE  USE  OF  DRIP  IRRIGA- 
TION, 

Kassel  Univ.  (Germany,  F.R.).  Dept.  of  Interna- 
tiona] Agriculture. 
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For  primary  bibliographic  entry  see  Field  3F. 
W80-05548 


CORE  DRILLS  CAN  BE  IMPROVED, 

Read  Drilling  and  Development  Corp.,  Washing- 
ton, DC. 
V.  Read. 

Drilling  Contractor,  Vol  36,  No  4,  p  38,  42-43, 
April,  1980. 

Descriptors:  *Core  drilling,  'Rotary  drilling, 
•Drilling  equipment,  Mining,  Exploration,  Geo- 
thermal  wells,  Crystalline  rocks,  Penetration. 

A  new  hybrid  rotary  /core  drilling  rig  is  designed 
for  fast  rotation  with  very  precise  hydraulic  cylin- 
der feed  controls.  Instead  of  a  rotary  table,  it  has  a 
hydraulic  power  swivel  capable  of  slow  rotation  at 
high  torque  or  fast  rotation  at  low  torque.  The 
drillhead  is  pushed  down  or  pulled  by  a  pair  of 
hydraulic  pistons  set  in  the  mast.  This  system 
allows  30  ft.  of  continuous  core-drilling  compared 
to  3  to  4  ft.  with  conventional  diamond  core  drills. 
An  air  compressor  and  hydraulically  powered 
water  and  foam/bentonite  injection  pumps  are 
built  into  the  rig.  With  a  rotary  percussion  air 
hammer,  penetration  rates  of  120  ft./hr.  are  possi- 
ble in  the  hardest  rocks.  In  hardrock  geothermal 
drilling  the  mining  air-drill  can  drill  straight  holes 
at  an  angle  from  the  verticle  to  bottom  a  number  of 
holes  30  to  40  acres  apart.  (Purdin-NWWA) 
W80-05550 


SUBMERSIBLE  MOTORS...RELIABLE  PER- 
FORMANCE DEPENDS  ON  RELIABLE  IN- 
STALLATION, 

Franklin  Electric,  Bluffton,  IN.  Submersible  Engi- 
neering Dept. 
K.  D.  George. 

Water  Well  Journal,  Vol  34,  No  3,  p  62-66,  March, 
1980.  5  Fig. 

Descriptors:  'Submersible  pumps,  'Installation, 
'Performance,  'Electric  motors,  Reliability,  Cool- 
ing, Thermal  insulation,  Lightning  arrestors,  Sand 
pumping,  Corrosion,  Incrustation,  Cycles,  Valves, 
Electric  cables,  Electrical  grounding. 

Installation  guidelines  are  presented  to  ensure  reli- 
able performance  of  submersible  pumps.  Most  sub- 
mersible motors  require  a  specified  minimum  flow 
rate  for  adequate  cooling.  If  there  is  insufficient 
cooling,  overloading,  or  a  locked  pump,  thermal 
protection  is  required  to  prevent  motor  burnout  or 
other  damage.  Proper  grounding  is  essential  to 
prevent  shock  hazard.  If  the  motor  lacks  an  inter- 
nal lightning  (surge)  arrestor  it  should  be  protected 
with  an  above-ground  arrestor.  A  well  in  a  sandy 
area  should  be  developed  using  another  pump 
before  installing  the  permanent  submersible.  Cor- 
rosive conditions  require  a  motor  with  internal 
thermal  protection  against  overheating  from  min- 
eral deposits  or  the  pump  should  be  cleaned  peri- 
odically. The  pumping  system  should  be  designed 
to  minimize  cycling  as  much  as  possible  to  reduce 
stress  and  wear.  Torque  effects  can  cause  pump 
and  pipe  problems  if  the  installation  is  inadequate 
to  resist  the  torque.  Pumps  should  have  a  check 
valve  or  at  least  a  leak-back-type  valve  installed 
less  than  25  feet  above  the  water  level  in  the  well. 
Proper  type,  size,  and  connection  of  the  electrical 
supply  cable  and  correct  input  voltage  and  fre- 
quency from  the  power  supply  are  essential  for 
efficient,  reliable  operation.  (Purdin-NWWA) 
W80-05559 


LINESHAFT  TURBINE  PUMP  SELECTION, 

Jacuzzi  Brothers,  Inc.,  Little  Rock,  AR. 

A.  Swan. 

Water  Well  Journal,  Vol  34,  No  3,  p  60-61,  March, 

1980. 

Descriptors:  'Pump  turbines,  'Design,  'Size,  Im- 
pellers, Pumps,  Water  wells,  Columns,  Hydraulic 
equipment,  Installation. 

The  efficiency  of  lineshaft  turbine  pumps  depends 
on  proper  selection  and  installation.  Proper  selec- 
tion requires  data  on  well  depth,  casing  diameter, 
pumping  water  level,  required  capacity,  and  pump 


discharge  pressure.  Proper  bowl  assembly  selec- 
tion requires  a  pump  performance  curve  and  data 
on  well  diameter,  capacity  characteristics  of  the 
bowl,  and  impeller  design.  Closed  impellers  should 
be  used  in  installations  with  varying  discharge 
pressures  and  in  excess  of  200  feet.  The  number  of 
bowl  stages  required  can  be  determined  by  divid- 
ing the  total  dynamic  head  by  the  largest  diameter 
impeller  head.  Lineshaft  size  depends  on  pump 
speed,  pump  horsepower  and  total  pump  thrust. 
The  outer  column  size  depends  on  the  pumping 
rate.  Use  of  suction  pipe  and  strainer  of  the  same 
size  as  the  outer  column  is  recommended.  The  size 
and  type  discharge  head  selected  depends  on  the 
outer  column  size,  shaft  size,  driver  base  diameter 
and  pump  setting.  Motor  selection  depends  on  the 
pump  speed  and  horsepower.  Headshaft  and  driver 
coupling  bore  size  are  usually  the  same  as  lineshaft 
size.  If  the  driver  doesn't  have  a  non-reverse  ratch- 
et, a  backspin  timer  and  time  delay  relay  must  be 
used  on  the  motor  control  to  prevent  damage 
during  periods  of  reverse  rotation.  (Purdin- 
NWWA)  . 
W80-05561 


DRILLING  BITS-ROTARY. 

Canadian  Water  Well,  Vol  6,  No  2,  p  22,  May, 
1980.  4  Fig. 

Descriptors:     'Rotary     drilling,     'Drilling    bits, 
Design,  Performance,  Rocks,  Water  wells. 

The  choice  of  rotary  drill  bits  in  various  types  of 
drilling  conditions  should  be  based  primarily  on 
experience.  However,  general  principals  of  bit  se- 
lection and  use  should  be  followed.  Thread  size 
should  be  specified  when  ordering  bits.  Usually  the 
first  step  is  to  drill  down  with  the  Kelly  and  a 
starter  bit.  Use  of  the  correct  bit  for  each  type  of 
drilling  condition  will  result  in  faster  penetration. 
For  soft  drilling  a  drag  bit  should  be  used  but  for 
harder  drilling  a  heavy-duty  insert  bit  can  be  used. 
If  drilling  becomes  harder,  a  rock  bit  will  be 
needed.  Rock  bits  are  made  in  six  designs  for  soft 
rocks  to  extra  hard  rocks.  If  the  material  is  too 
hard  for  the  extra  hard  rock  bit,  the  next  step  is  the 
tungsten  carbide  button  bit.  Again  there  are  several 
variations  which  progress  in  the  same  manner  as 
rock  bits.  Industrial  diamond  bits  are  harder  than 
carbide  button  bits.  Both  are  expensive  and  rarely 
used  by  water  well  drillers.  A  percussion  'down 
hole  hammer'  bit  is  used  in  conjunction  with  a  tool 
that  is  inserted  down  the  hole  and  operated  by  air. 
It  is  expensive  and  used  only  for  extremely  hard 
materials.  (Purdin-NWWA) 
W80-05615 


Materials — Group  8G 

from  these  simple  assumptions.  The  influences  of 
various  geometric  and  stratigraphic  factors  on  the 
pore-pressure  distribution  and  slope  stability  was 
studied  using  a  finite-element  analysis.  A  paramet- 
ric slope  stability  analysis  translates  the  effect  of 
pore-pressure  distribution  in  terms  of  the  variation 
of  the  factor  of  safety  against  failure.  Field  data 
from  four  sites  in  the  St.  Lawrence  valley  are 
presented  in  support  of  the  theoretical  findings. 
The  stratigraphy  and  permeability  measurements 
combined  with  the  finite-element  method  enabled  a 
complete  flow  net  to  be  drawn  from  which  the 
pore  pressures  could  be  adequately  determined. 
(Purdin-NWWA) 
W80-05555 


DUNE  DISTRICT  MANAGEMENT:  A  FRAME- 
WORK FOR  SHOREFRONT  PROTECTION 
AND  LAND  USE  CONTROL, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-05693 

8E.  Rock  Mechanics  and 
Geology 

HYDROGEOLOGY  OF  SEDIMENTARY 
ROCKS-CLASTICS, 

For  primary  bibliographic  entry  see  Field  2F. 
W80-05617 


8D.  Soil  Mechanics 


SOIL  MODIFICATION  TO  MINIMIZE  MOVE- 
MENT OF  POLLUTANTS  FROM  SOLID 
WASTE  OPERATIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil,  Water,  and 

Engineering. 

For  primary  bibliographic   entry   see   Field   5G. 

W80-05545 


GROUNDWATER  REGIME  ASSOCIATED 
WITH  SLOPE  STABILITY  IN  CHAMPLAIN 
CLAY  DEPOSITS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Civil  Engineering. 

J.  LaFleur,  and  G.  Lefebvre. 

Canadian  Geotechnical  Journal,  Vol  17,  No  1,  p 

44-53,  February,  1980.  9  Fig,  9  Ref. 

Descriptors:  'Slope  stability,  'Pore  pressure, 
•Groundwater  movement,  'Clays,  Effective  stress, 
Finite-element  analysis,  Safety  factors,  Failures, 
Permeability,  Flow  nets,  Aquifers,  Anisotropy, 
Computer  models,  Canada. 

In  analyzing  the  stability  of  slopes  consisting  of 
Champlain  clay  in  terms  of  effective  stresses,  it  is 
generally  assumed  that  flow  occurs  parallel  to  the 
slope  or  even  that  pore  pressures  are  under  hydro- 
static conditions.  However,  due  to  the  geologic 
environment  of  the  Champlain  clays,  the  pore- 
pressure   distribution   could   deviate   significantly 


8G.  Materials 


THE  CORROSIVE  WELL  WATERS  OF 
EGYPT'S  WESTERN  DESERT, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

F.  E.  Clarke. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $2.75.  Geological  Survey 
Water-Supply  Paper  1757-0,  1979.  55  p,  34  Fig,  6 
Tab,  27  Ref. 

Descriptors:  'Corrosion,  'Water  wells,  'Ground- 
water, 'Water  quality,  'Corrosion  control,  Acidic 
water,  Chemical  degradation,  Well  screens,  Well 
casings,  'Eggypts  Western  Desert. 

The  discovery  that  ground  waters  of  Egypt's 
Western  Desert  are  highly  corrosive  is  lost  in 
antiquity.  Introduction  of  modern  well-drilling 
techniques  and  replacement  of  native  wood  casing 
with  steel  during  the  20th  century  increased  corro- 
sion problems  and  led  to  an  intense  search  for 
causes  and  corrective  treatments.  Extreme  corro- 
siveness  results  from  combined  effects  of  relatively 
acidic  waters  with  significant  concentrations  of 
destructive  sulfide  ion;  unfavorable  ratios  of  sulfate 
and  chloride  to  less  aggressive  ions;  mineral  equi- 
libria and  electrode  potential  which  hinder  forma- 
tion of  protective  films;  relative  high  chemical 
reaction  rates,  because  of  abnormal  temperatures, 
and  high  surface  velocities  related  to  well  design. 
There  is  general  agreement  that  conventional  cor- 
rosion control  methods  would  be  ineffective  or 
impracticable.  Thus,  control  must  be  sought 
through  the  use  of  materials  more  resistant  to 
corrosion  than  plain  carbon  steel  where  well 
screens  and  casings  are  necessary.  Of  the  alterna- 
tives considered,  stainless  steel  appears  to  be  the 
most  promising  where  high  strength  and  long-term 
services  are  required  and  the  alloy's  relatively  high 
cost  is  acceptable.  Epoxy  resin-bounded  fiberglass 
and  wood  appear  to  be  practicable,  relatively  inex- 
pensive alternatives  for  low-strength  applications. 
Other  materials  such  as  hign  strength  aluminum 
have  shown  sufficient  promise  to  merit  their  con- 
sideration in  particular  locations  and  uses.  The 
limited  experience  with  pumping  in  these  desert 
wells  leaves  uncertainties  concerning  the  durability 
of  conventional  pump  designs.  (Kosco-USGS) 
W80-05447 


THE  FIELD  EVALUATION  OF  A  SYNTHETIC 
MATERIAL  FOR  USE  AS  A  SLOPE  PROTEC- 
TION METHOD  ON  IRRIGATION  DAMS, 
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Field  8— ENGINEERING  WORKS 
Group  8G — Materials 


Missouri  Univ.-Rolla.  Dept  of  Civil  Engineering. 
D.  L.  Dutton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-192370, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Master  of  Science  Thesis,  1979.  159  p,  65  Fig,  12 
Tab,  81  Ref,  2  Append.  OWRT-B-122-MO(l),  14- 
34-0001-8095. 

Descriptors:  'Evaluation,  'Slope  protection,  'Irri- 
gation dams,  'Synthetic  material,  'Testing, 
•Strength  of  materials,  Wave  protection,  Model 
studies,  Field  studies. 

This  report  concerns  the  problem  of  slope  protec- 
tion on  irrigation  dams.  A  field  study  of  a  slope 
protection  method  utilizing  a  new  synthetic  fabric 
material  in  the  form  of  soil  filled  bags  has  been 
conducted  to  determine  the  placement  require- 
ments and  erosion  resistance  of  the  system.  Labo- 
ratory testing  has  provided  the  strength  data  of  the 
fabric  after  intervals  of  exposure  to  the  environ- 
ment as  well  as  the  fill  retention  characteristics  of 
the  fabric.  The  field  study  was  performed  to  evalu- 
ate the  feasibility  of  filling  and  placing  the  bags  on 
an  operational  irrigation  dam  using  equipment  and 
resources  available  to  a  typical  farmer.  Test  sec- 
tions on  the  dam  were  monitored  to  determine  the 
amount  of  wave  erosion  of  both  unprotected  and 
protected  slopes  of  the  dam.  Tensile  strength  tests 
were  performed  on  samples  of  the  fabric.  The 
results  of  the  strength  tests  indicate  the  durability 
of  the  system.  Laboratory  immersion  tests  were 
conducted  on  two  soil  materials  used  to  fill  the 
bags.  The  results  of  the  immersion  tests  were  then 
compared  to  the  field  performance  of  each  materi- 
al in  the  bags.  The  results  of  this  investigation 
indicate  that  the  system  is  readily  installed  on 
irrigation  dams  and  offers  excellent  slope  protec- 
tion. The  factors  which  influence  the  practicality 
of  the  system  include  the  cost  of  alternate  slope 
protection  methods,  the  position  of  the  irrigation 
dam  in  relation  to  local  winds  and  the  availability 
of  fill  material  for  the  bags. 
W80-05468 


FUTURE    PROSPECTS    FOR    GEOTHERMAL 
ENERGY, 

For  primary  bibliographic  entry  see  Field  6B. 
W80-05660 


8H.  Rapid  Excavation 


GIANT  HOLES  ARE  DRILLED  IN  NEVADA. 

Drilling  Contractors,  Vol  36,  No  4,  p  30-36,  April, 
1980.  2  Fig. 

Descriptors:  'Rotary  drilling,  'Drill  holes,  'Drill- 
ing equipment,  Nevada,  Rock  excavation. 

Current  big  hole  drilling  at  the  Nevada  Test  Site  is 
in  the  4-ft.  to  8-ft.  diameter  range.  Drilling  requires 
the  use  of  a  dual-string,  air  lift,  reverse  circulation 
system.  Drilling  weights  of  300,000  pounds  or 
more  are  made  available  through  the  use  of  cast, 
split-donut  weights  which  can  be  made  in  any 
diameter  and  used  in  any  quantity.  A  conductor 
hole  is  drilled  10  ft.  deep.  Corregated  metal  pipe  is 
set  in  the  hole  and  the  annular  space  is  backfilled. 
The  surface  hole  is  then  drilled  to  118  ft.  and  the 
surface  casing  set  and  cemented.  Then  the  wellsite 
and  pits  are  built.  The  rigs  are  oil  wells  rigs  modi- 
fied in  the  area  of  the  rotary  table  supports  so  that 
an  opening  could  be  cleared  enough  to  pass  the 
larger  donut  weights  and  the  drill  bits.  Rotary 
speeds  are  governed  by  the  resulting  rotational 
speeds  of  the  gage  cutters  on  the  bit.  Drilling 
torques  are  not  excessive.  Penetration  rates  are  low 
at  about  4.5  ft./hr.  but  average  deviation  per  well 
is  less  than  0  degree-3  ft.  of  angles.  The  flat-bottom 
bit  has  replaceable  stabilizer  rollers  and  cutters 
available  as  mill  tooth  or  with  tungsten  carbide 
inserts.  Retipping  of  mill  tooth  cutters  controls  bit 
cutter  costs.  (Purdin-NWWA) 
W80-05549 


For  primary  bibliographic  entry  see  Field  8C. 
W80-05550 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


10A.  Acquisition 
And  Processing 


ARCHIVAL  OF  VOUCHER  SPECIMENS  OF 
BIOLOGICAL  MATERIALS  COLLECTED 
UNDER  THE  OUTER  CONTINENTAL  SHELF 
ENVIRONMENTAL  ASSESSMENT  PROGRAM 
(OCSEAP)  SUPPORT, 

California  Academy  of  Sciences,  San  Francisco, 
CA. 

W.  N.  Eschmeyer. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  X,  Haz- 
ards, Data  Management,  p  512-517,  October  1979. 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  Colorado. 

Descriptors:  'Basic  data  collections,  'Baseline 
studies,  'Aquatic  life,  Pollution  monitoring,  Re- 
sources development,  Alaska,  Water  pollution  ef- 
fects, Environmental  effects,  Storage  and  retrieval, 
•Outer  Continental  Shelf,  Biological  collections, 
Petroleum  development. 

The  baseline  data  collected  for  the  fauna  and  flora 
in  the  OCSEAP  study  area  is  based  on  extensive 
biological  collections  made  by  many  separate  re- 
search units.  OCSEAP  has  established  the  Califor- 
nia Academy  of  Sciences  as  a  central  respository 
for  representative  specimens  from  these  collec- 
tions. This  will  ensure  that  materials  are  perma- 
nently available  for  reference  and  for  confirmation 
and  upgrading  of  identifications  made  by  research 
units.  This  document  specifies  the  voucher  policy, 
its  applications,  preservation  procedures,  labeling 
instructions,  and  information  on  shipment  of  speci- 
mens to  the  repository.  Voucher  specimen  labels, 
prepared  to  meet  NOAA's  data  needs,  were  print- 
ed on  special  label  paper  and  distributed  to  princi- 
pal investigators.  The  permanent  voucher  speci- 
men collection  and  policy,  including  the  identifica- 
tion policy  for  field  personnel,  are  aimed  at  in- 
creasing the  reliability  of  the  data  collected. 
(Sinha-OEIS) 
W80-05603 


10F.  Preparation  Of  Reviews 


A  CATASTROPHE  MODEL  OF  THE  PALEO- 
CLIMATE, 

Maine  Univ.,  Orono.  Inst,  for  Quaternary  Studies. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-05669 


CORE  DRILLS  CAN  BE  IMPROVED, 

Read  Drilling  and  Development  Corp.,  Washing- 
ton, DC. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


PROCESS  FOR  ELECTROLYZING  WATER, 

Billings  Energy  Corp.,  Provo.  UT.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5F. 
W80-05965 


IB.  Aqueous  Solutions  and 
Suspensions 


HALIDE  ION  ENHANCEMENT  OF  CHROMI- 
UM (III),  IRON  (II),  AND  COBALT  (II)  CA- 
TALYSIS OF  LUMINOL,  CHEMILUMINES- 
CENCE, 

Maine  Univ.  at  Orono.  Dept.  of  Chemistry. 

C.  A.  Chang,  and  H.  H.  Patterson. 

Analytical  Chemistry,  Vol  52,  No  4,  p  653-656, 

April  1980.  5  Fig,  1  Tab,  17  Ref.OWRT  B-016- 

ME(2). 

Descriptors:  'Chemical  analysis,  'Spectroscopy, 
'Chemiluminescence,  *Halides,  Inorganic  com- 
pounds, Chloride,  Bromine,  Chlonne,  Fluorine, 
Halogens,  Ions,  Chemical  reactions,  *Iron, 
*Cobalt,  "Chromium. 

The  analytical  applications  of  the  'halide  effect'  or 
enhancement  of  chemiluminescence  of  trace  metal 
ion  catalyzed  luminol  oxidation  by  hydrogen  per- 
oxide were  examined  for  three  ions,  chromium 
(III),  iron  (II),  and  cobalt  (II).  Possible  mechanisms 
for  this  effect  were  also  investigated.  Experiments 
were  performed  using  a  flow  system  with  two  20- 
ml  plastic  syringes.  The  metal  ion  sample  to  be 
tested,  with  or  without  halide  ions  was  in  one 
syringe,  while  a  luminol  and  hydrogen  peroxide 
solution  at  the  desired  pH  was  in  the  other  syringe. 
A  Sage  Model  351  syringe  pump  was  used  to  drive 
the  system.  Prior  to  entering  a  quartz  flow  cell  in  a 
Perkin-Elmer  MPF-44A  Fluorescence  Spectrom- 
eter, the  metal  ion  solution  was  mixed  with  the 
luminol-H202  solution.  EDTA  was  added  to  the 
complex  for  Cr  (III)  analysis  but  for  Co  (II)  and  Fe 
(II)  analysis.  Only  bromide  and  chloride  ions  were 
extensively  tested.  Results  show  that  enhancement 
remains  nearly  constant  at  different  metal  ion  con- 
centrations. Enhancement  does  vary  with  the  pH 
of  the  luminol-H202  solution.  At  the  optomized  pH 
of  analysis,  additions  of  0.3  M  Br(-)  produced 
enhancements  of  6.2-fold  for  Cr  III,  3.5-fold  for  Fe 
(II),  and  1.4-fold  for  Co  (II).  Enhancement  was  not 
observed  when  the  pH  was  greater  than  12.5  and 
the  chemiluminescence  intensity  was  almost  zero. 
A  mechanism  of  the  halide  effect  of  a  typical  metal 
ion  catalyzed  chemiluminescence  reaction  is  dis- 
cussed along  with  possible  analytical  applications 
of  the  halide  effect.  (Seigler-IPA) 
W80-05809 

2.  WATER  CYCLE 
2A.  General 


SESTON  DYNAMICS  IN  SOUTHERN  APPA- 
LACHIAN STREAMS:  EFFECTS  OF  CLEAR- 
CUTTING, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  4C. 
W80-05770 


For  primary  bibliographic  entry  see  Field  2B. 
W80-05855 


EVALUATION    OF    PRACTICES    IN    WATER 
SUPPLY  FORECASTING, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2C. 
W80-05857 


APPLICATION     OF     THE     HEC-5     HYDRO- 
POWER  ROUTINES, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  4A. 
W80-05927 


ADOPTION  OF  FLOOD  FLOW  FREQUENCY 
ESTIMATES  AT  UNGAGED  LOCATIONS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05928 


INTRODUCTION  AND  APPLICATION  OF 
KINEMATIC  WAVE  ROUTING  TECHNIQUES 
USING  HEC-1, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05929 


GUIDELINES  FOR  CALIBRATION  AND  AP- 
PLICATION OF  STORM, 

Hydrologic  Engineering  Center,  Davis,  CA. 

J.  Abbott. 

Training  Document  No  8,  December  1977.  49  p,  10 

Fig,  2  Tab,  16  Ref. 

Descriptors:  'Urban  runoff,  'Water  pollution, 
'Model  studies,  'Watersheds(Basins),  Water  pollu- 
tion sources,  Water  quality,  Discharge(Water), 
Urban  drainage,  Precipitation(Atmospheric), 
Runoff,  Land  use,  Calibrations,  Storm  runoff, 
Evaporation,  Soil  erosion,  Hydrologic  data,  Bio- 
chemical oxygen  demand,  Sampling,  STORM, 
Data  requirements,  Pollutograph. 

This  report  provided  specific  information  on  cali- 
bration and  application  of  the  Storage,  Treatment, 
Overflow  Runoff  Model  (STORM).  The  STORM 
model  is  intended  for  use  in  simulaton  of  the  quan- 
tity and  quality  of  storm  water  runoff.  In  particu- 
lar, the  report  discussed  procedures  for  collection 
of  rainfall,  runoff  quantity  and  quality  data.  Proce- 
dures were  recommended  for  management  of  the 
collected  data.  Recommendations  were  provided 
for  use  of  the  site-specific  data  in  calibration  of  the 
model.  The  calibrated  model  can  then  be  used  for 
two  important  planning  components  of  a  storm 
water  study.  These  are:  (1)  Prediction  of  wet- 
weather  pollutographs  (mass  loading  curves)  for 
use  in  a  receiving  water  assessment  model.  These 
pollutographs  can  include  both  surface  runoff  and 
dry  weather  flow  in  combined  system.  Since  the 
computations  are  based  on  land  use,  the  impact  of 
land  use  change  can  be  evaluated.  (2)  Preliminary 
sizing  of  storage  and  treatment  facilities  to  satisfy 
desired  criteria  for  control  of  storm  water  runoff. 
The  model  will  analyze  a  matrix  of  combinations 
of  storage  and  treatment  rates.  Results  include 
frequency  information  on  quantity  and  quality  of 
washoff  of  pollutants  and  soil  erosion,  as  well  as 
frequency  information  on  the  quantity  and  quality 
of  storage  overflows.  (Humphreys-ISWS) 
W80-05930 


R.  J.  Cermak. 

Research  Note  No  6,  July  1979.  68  p,  19  Fig,  13 

Tab,  3  Ref,  1  Append. 

Descriptors:  'Urban  hydrology,  'Illinois,  'Model 
studies,  'Watersheds(Basins),  River  basins,  Math- 
ematical models,  Precipitation(Atmospheric), 
Evaporation,  Infiltration,  Land  use,  Calibrations, 
Discharge  frequency,  Discharge(Water),  Urban 
runoff,  Simulation  and  analysis,  'DuPage  River 
Basin(IL),  Data  requirements. 

The  purpose  of  this  report  was  to  document  the 
calibration  and  application  of  an  HSP  model  for 
the  DuPage  River  basin,  and  to  evaluate  HSP  as  a 
tool  in  urban  hydrologic  analysis.  Topics  were 
discussed  in  the  following  order:  model  structure, 
parameters,  and  data  requirements;  a  description  of 
the  study  basin,  parameter  calibration,  and  land 
use;  calibration  results,  long  record  simulation,  esti- 
mation of  discharge  frequency,  and  conclusions. 
An  HSP  continuous  hydrologic  simulation  model 
of  the  West  Branch  DuPage  River  above  West 
Chicago  was  calibrated  and  verified,  long-record 
precipitation  and  other  meteorologic  data  were 
assembled  and  provided  as  input  to  the  model,  and 
resulting  annual  peak  discharges  used  to  estimate 
discharge  frequency  at  the  gage  site  for  constant 
present  conditions.  Continuous  hydrologic  simula- 
tion provides  a  viable  alternative  as  a  method  of 
analysis  for  urban  hydrologic  systems.  It  requires 
large  amounts  of  data  and  significant  labor  to  cali- 
brate an  HSP  model  to  a  specific  basin.  For  studies 
that  warrant  such  a  detailed  definition  of  the  hy- 
drologic process,  the  model  provides  a  rational 
representation  of  basin  hydrology  that  could  be 
applied  to  the  investigation  of  complex  water  re- 
source problems.  (Humphreys-ISWS) 
W80-05932 


SOURCES  OF  COMPUTER  PROGRAMS  IN 
HYDRAULICS, 

American  Society  of  Civil  Engineers,  New  York. 
Hydraulics  Div. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineerings,  Vol  106,  No  HY5, 
Proceedings  Paper   15435,  p  915-922,  May   1980. 

Descriptors:  'Bibliographies,  'Hydraulics,  'Math- 
ematical models,  'Computer  models,  'Computer 
programs,  Numerical  analysis,  Water  resources, 
Unsteady  flow,  Diffusion,  Mixing,  Groundwater, 
Surface  waters,  Oceans,  Estuaries,  Coastal  engi- 
neering, Hydrology. 

As  one  of  its  duties,  the  Task  Committee  on  Com- 
putational Hydraulics,  Hydraulics  Division, 
ASCE,  has  compiled  a  list  of  bibliographies  and 
publications  that  list  the  availability  of  various 
mathematical,  numerical  and  computer  models  for 
general  use  by  hydraulic  engineers.  The  compila- 
tion covered  several  major  areas  such  as  hydrau- 
lics, hydrology,  groundwater,  surface  water, 
water-resources  management,  unsteady  flow,  estu- 
aries, and  so  forth.  Most  of  the  entries  were  de- 
scribed by  essential  information  such  as  author(s), 
editor(s),  or  personnel  to  contact,  year  of  publica- 
tion or  compilation,  title,  publishing  journal  or 
issuing  organization,  number  of  pages,  number  of 
references,  programs  or  models  listed,  author  affili- 
ation, project  sponsor,  and  notes  that  summarize 
any  other  pertinent  and  helpful  information.  It  was 
hoped  that  the  material  included  in  the  list  will  aid 
potential  model  users  in  finding  suitable  bibliogra- 
phies, contracting  key  personnel,  and  accessing 
appropriate  computing  facilities.  (Sims-ISWS) 
W80-05948 
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RAINFALL/WATERSHED      RELATIONSHIPS 
FOR  SOUTHWESTERN  THUNDERSTORMS, 

Science  and   Education   Administration,   Tucson, 
AZ.  Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W80-05836 


THE  EFFECTS  OF  RECENT  CHANGES  IN  AT- 
MOSPHERIC CIRCULATION  ON  THE  HY- 
DROLOGY OF  THE  KANKAKEE  RIVER, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 


DETERMINATION  OF  LAND  USE  FROM 
LANDSAT  IMAGERY:  APPLICATIONS  TO 
HYDROLOGIC  MODELING, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05931 


CONTINUOUS  HYDROLOGIC  SIMULATION 
OF  THE  WEST  BRANCH  DUPAGE  RIVER 
ABOVE  WEST  CHICAGO:  AN  APPLICATION 
OF  HYDROCOMP'S  HSP, 

Hydrologic  Engineering  Center,  Davis,  CA. 


CHARACTERISTICS  OF  LOW  FLOWS, 

American  Society  of  Civil  Engineers,  New  York. 

Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W80-05954 


2B.  Precipitation 


PROJECT  SKYWATER  DATA  INVENTORY, 
1979  HIPLEX  SEASON,  HIGH  PLAINS  COOP- 
ERATIVE PROGRAM, 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

Water  and  Power  Resources  Service,  Denver,  CO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-189988, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Office  of  Atmospheric  Resources  Management, 
December  1979.  162  p,  39  Fig,  52  Tab,  1  Append. 

Descriptors:  *Weather  modification,  'Artificial 
precipitation,  *Cloud  seeding,  'Data  collections, 
Meteorological  data,  Meteorology,  Weather  data, 
Precipitation(Atmospheric),  Radar,  Remote  sens- 
ing, Weather  patterns,  Cloud  physics,  Aircraft, 
Aerial  photography. 

All  data  collected  from  May  through  July  1979  as 
part  of  the  HIPLEX  (High  Plains  Cooperative 
Program)  is  reported.  HIPLEX  is  a  weather  modi- 
fication research  project  involving  spring  and 
summer  convective  cloud  seeding.  The  two  major 
areas  involved  in  the  project  are  Miles  City,  Mon- 
tana, and  Big  Spring-Snyder,  Texas.  Data  are  re- 
ported in  the  following  categories:  (1)  radar,  (2) 
satellite,  (3)  aircraft,  (4)  rawinsondes,  (5)  precipita- 
tion gages,  (6)  surface  meteorology,  (7)  photogra- 
phy, (8)  NWS,  FAA,  and  National  Climatic  Center 
Products,  and  (9)  miscellaneous  observations, 
notes,  and  reports.  Radar  data  were  collected  from 
five  radar  sites,  two  SWR-75  5-cm  radars,  the 
University  of  North  Dakota  WR 100-5  radar,  the 
Colorado  River  Municipal  Water  District  FPS-77 
radar,  and  the  National  Weather  Service  WSR-57 
radar.  Satellite  data  cover  the  entire  HIPLEX  area 
and  some  important  upwind  and  downwind  areas. 
These  data  are  in  the  form  of  laserfax  photographs 
and  digital  data  on  magnetic  tape.  Six  aircraft  were 
used  to  gather  information:  the  University  of  Wyo- 
ming Super  Air  King,  a  CIC  Learjet,  the  AES  and 
NAE  Twin  Otter,  the  MRI  Piper  Navajo,  the 
CRMWD  Navajo,  and  the  CRMWD  Aztec. 
Rawinsonde  data  were  collected  from  nine  sites  in 
the  area.  Precipitation  data  are  available  on  tape  or 
microfiche,  the  basic  data  are  15-minute  totals  each 
precipitation  gage.  A  network  of  25  automatic 
surface  stations  was  used  to  collect  meteorological 
data.  (Seigler-IPA) 
W80-05762 


SUMMER  FLOODING  AT  CHICAGO  AND 
POSSIBLE  RELATIONSHIPS  TO  URBAN-IN- 
CREASED HEAVY  RAINFALL, 

Illinois  State  Water  Survey,  Urbana. 

S.  A.  Changnon,  Jr. 

Water  Resources  Bulletin,  Vol  16,  No  2,  p  323-325, 

April    1980.   2  Tab,   5   Ref.   NSF  ENV77- 15375. 

Descriptors:  'Flooding,  'Flood  recurrence  inter- 
val, 'Storm  water,  Floods,  Storms,  Rainfall,  Urban 
runoff,  Urban  hydrology,  Urban  drainage,  Rainfall 
intensity,  'Summer  flooding,  'Chicago,  Summer 
rainfall,  Heavy  rainfall,  Urban  rainfall,  Urban  fac- 
tors, Flood  events. 

Studies  of  two  measures  of  flooding  in  the  Chicago 
metropolitan  area  revealed  a  wide  range  of  floods 
with  the  magnitude  related  to  recurrence  interval 
expressions  of  rain  intensity.  Minor  type  floods  in 
basements  and  underpasses  usually  result  from  lo- 
calized heavy  rains  with  return  intervals  of  1  to  2 
years,  and  more  major  floods  result  from  rains 
with  return  intervals  of  2  to  5  years  or  more. 
Urban  factors  help  lead  to  increases  in  warm 
season  rain  events  in  Chicago  with  1-  to  4-year 
return  intervals.  These  apparently  help  lead  to  10- 
100%  more  flooding  events  in  Chicago  than  ex- 
pected. The  range  of  increase  varies  depending  on 
locale  and  type  of  flood,  but  the  increases  in  storms 
should  be  accounted  for  in  drainage  designs.  (Rob- 
erts-ISWS) 
W80-05766 


HAILSTORMS  IN  SOUTHERN  SASKATCH- 
EWAN, 

Regina  Univ.  (Saskatchewan).  Dept.  of  Geogra- 
phy. 

A.  H.  Paul. 

Journal  of  Applied  Meteorology,  Vol  19,  No  3,  p 
305-314,  March  1980.  5  Fig,  4  Tab,  27  Ref. 

Descriptors:  'Hail,  'Climatology,  'Canada,  'Great 
Plains,  Frequency,  Storms,  Particle  size, 
Precipitation(Atmospheric),     Damages,     Climatic 


data,   Surveys,   Meteorology,   Weather,   Meteoro- 
logical data,  'Saskatchewan. 

This  article  represented  a  first  attempt  at  a  climato- 
logica!  investigation  of  the  hail  problem  in  the 
Canadian  province  of  Saskatchewan.  Initial  results 
from  a  5-year  study  in  southern  Saskatchewan, 
carried  out  through  a  volunteer  observing  net- 
work, indicated  that  the  hailstorms  of  this  section 
of  the  Great  Plains  are  comparable  in  hailfall  char- 
acteristics to  those  of  the  High  Plains.  Stone  size 
distributions,  hailfall  intensity  values,  and  durations 
of  hail  are  really  no  different.  These  indices  of 
severity  bear  out  loss  costs  (loss-to-risk  ratio)  for 
crop-hail  insurance  that  are  only  slightly  lower 
than  those  for  Alberta,  and  lend  credence  to  the 
estimate  that  hail  losses  in  Saskatchewan  are  ap- 
proximately equal  to  one-seventh  of  those  in  the 
entire  United  States.  (Sims-ISWS) 
W80-05769 


INTERCEPTION  OF  VERTICAL  AND  HORI- 
ZONTAL PRECIPITATION  IN  THE  FORESTS 
OF  THE  CENTRAL  URAL, 

Akademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Plant 

and  Animal  Ecology. 

N.  N.  Shevelev. 

Soviet  Hydrologv:  Selected  Papers,  Vol  16,  No  4, 

p  313-318,  1977."  3  Tab,  18  Ref.  Translated  from 

Forestry  (Lesovedeniye),  No  6,  p  38-46,  1977. 

Descriptors:  *Precipitation( Atmospheric),  'Inter- 
ception, 'Forests,  'Hydrologic  budget,  Fog,  Rime, 
Dew,  Rain,  Snow,  On-site  investigations,  Data  col- 
lections, Evaporation,  Foreign  research.  Conifer- 
ous forests,  Forest  watersheds,  Fir  trees,  'USSR, 
•Central  Ural(USSR). 

The  influence  of  the  dark  coniferous  forests  of  the 
Central  Ural  on  some  components  of  the  hydrolo- 
gic budget,  including  the  interception  of  vertical 
precipitation  (rain  and  snow)  and  horizontal  pre- 
cipitation (fog,  rime,  and  dew),  was  investigated.  It 
was  concluded  that:  (1)  Study  of  the  supply  of 
precipitation  to  forests  on  the  western  macroslope 
of  the  low-mountain  province  of  the  Central  Ural 
(southern  taiga  subzone)  showed  that  summer  in- 
terception amounts  to  49-85  mm  (11-35%)  for 
native  fir-spruce  forests,  and  the  relative  amount 
intercepted  decreases  in  normally  wet  years. 
Winter  interception  amounts  to  0-49  mm  (0.25%) 
in  original  forests  and  0-50  mm  (0-26%)  in  second- 
ary forests,  depending  on  their  composition,  age, 
and  density.  (2)  In  dry  years,  original  fir-spruce 
forests  capture  an  insignificant  amount  of  horizon- 
tal precipitation  (20  mm  in  summer  and  about  20 
mm  in  winter  at  elevations  of  500-600  m).  In  nor- 
mally wet  years,  the  total  amount  of  horizontal 
precipitation  captured  by  forests  at  elevations  from 
500  to  700  m  is  50-80  mm.  Data  on  total  intercep- 
tion and  quantitative  and  visual  observations  indi- 
cate that  the  amount  of  horizontal  precipitation  in 
the  forests  increases  with  absolute  elevation.  This 
precipitation  begins  to  play  a  role  in  the  water 
supply  of  forests  above  450  m,  i.e.,  the  lower 
boundary  of  the  zone  of  this  precipitation  corre- 
sponds to  the  lower  limit  of  the  nemoral  and 
subnemoral  ecological-geographic  mountain-taiga 
forest  complexes  in  the  southern  taige  subzone  of 
the  Ural.  (3)  The  annual  interception  of  rain  and 
snow  by  fir-spruce  forests  decreases  with  increas- 
ing absolute  elevation  and  varies  from  49  to  126 
mm  (400-700  m).  (4)  Data  on  interception  and  on 
horizontal  precipitation,  as  well  as  the  literature  on 
total  evaporation  suggest  that  the  water-conserv- 
ing role  of  the  dark  coniferous  forests  of  the  Cen- 
tral Ural  increases  with  absolute  elevation.  (Hum- 
phreys-ISWS) 
W80-05773 


IS  YOUR  WEATHER  BEING  MODIFIED, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  4C. 

W80-05778 


RAINFALL/WATERSHED      RELATIONSHIPS 
FOR  SOUTHWESTERN  THUNDERSTORMS, 

Science  and   Education   Administration.   Tucson. 
AZ.  Southwest  Watershed  Research  Center. 
H.  B.  Osborn,  L.  J.  Lane,  and  V.  A.  Myers. 


Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  1,  p  82-87  and  91, 
January-February   1980.    18  Fig,  2  Tab,    10  Ref. 

Descriptors:  'Rainfall,  'Thunderstorms,  'South- 
west U.S.,  Frequency,  Spatial  distribution,  Depth- 
area  curves,  Depth-area-duration  analysis,  Rain, 
Rain  gages,  Networks,  Watersheds(Basins), 
Runoff,  Climatic  data,  Climatology,  Rainfall- 
runoff  relationships. 

Depth-area  relationships  for  thunderstorm  rainfall 
were  developed  from  20  years  of  records  from 
dense  raingage  networks  in  Arizona  and  New 
Mexico,  using  the  National  Weather  Service 
method  described  in  NOAA  Atlas  2.  The  relation- 
ships were  compared  with  similar  previously  pub- 
lished ones.  Relationships  also  were  developed  to 
indicated  the  distribution  of  storm  rainall  over  a 
watershed.  This  information  could  be  valuable  to 
agencies,  groups,  and  individuals  involved  in  water 
resources  design  and  evaluation  for  climatological- 
ly  similar  areas.  (Sims-ISWS) 
W80-05836 


THE  EFFECTS  OF  RECENT  CHANGES  IN  AT- 
MOSPHERIC CIRCULATION  ON  THE  HY- 
DROLOGY OF  THE  KANKAKEE  RTVER, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 

J.  M.  Davis,  and  J.  J.  Hidore. 
Water  Resources  Bulletin,  Vol  16,  No  2,  p  336-339, 
April  1980.  7  Fig. 

Descriptors:  'Weather,  'Runoff, 

•Watersheds(Basins),  'Rivers,  'Central  U.S.,  'In- 
diana, Climatology,  Precipitation(Atmospheric), 
Circulation,  Air  circulation,  Temperature,  Air  tem- 
perature, Snow,  Snowfall,  Winter  Hydrology,  Me- 
teorology. 'Kankakee  River(IN). 

In  North  America  the  four  successive  winters  from 
1974-1975  through  1977-1978  were  very  different 
from  each  other  in  terms  of  atmospheric  circula- 
tion and  resulting  surface  weather  conditions  The 
first  year  of  the  seuqence  there  was  a  near  normal 
circulation  pattern.  The  following  years  were  char- 
acterized by  the  gradual  amplification  of  an  upper 
atmosphere  ridge  over  the  West  Coast  coupled 
with  an  eastward  displacement  of  a  long-wave 
trough  east  of  the  Rocky  Mountains.  These 
changes  in  circulation  brought  below  normal  tem- 
peratures to  the  Midwest,  below  normal  precipita- 
tion and  increasing  snowfall  which  reached  record 
levels  in  February  1978.  These  atmospheric 
changes  brought  about  changes  in  the  flow  of  the 
Kankakee  River.  Total  runoff  in  the  winter  half- 
year  dropped  as  precipitation  and  temperatures 
dropped;  there  was  a  marked  retarding  of  winter 
runoff  and  the  yield  of  the  watershed  increased. 
(Sims-ISWS) 
W80-05855 


RAINFALL  VARIABILTTY  AND  ANIMAL 
PRODUCTION  IN  THE  SEMI-ARID  SAVANNA 
OF  SOUTHERN  AFRICA, 

Henderson  Research  Station,  Salisbury  (Rhodesia). 
D.  L.  Barnes,  and  L.  McNeill. 
Proceedings  of  the  Grassland  Society  of  Southern 
Africa  (Pietermaritzburgy),  Vol  13,  p  59-63,  1978. 
4  Fig,  25  Ref 

Descriptors:  'Grasslands,  'Semiand  climates, 
'Rainfall,  'Precipitation  intensity,  'Animal  popu- 
lations, Environmental  effects.  Water  balance. 
Livestock,  Browse  utilization,  Stocking,  Stress, 
Droughts,  Vegetation,  Evapotranspiration,  Evapo- 
ration, Animal  growth,  On-Siie  tests.  Model  stud- 
ies. Evaluation.  Insect  control.  Mathematical 
models.  Moisture  stress,  Africa,  Southern  Africa. 

The  erratic  moisture  supply  of  the  semi-arid  savan- 
na of  Southern  Africa  has  a  great  impact  on  the 
plant  production  of  the  area.  The  increasing  num- 
bers of  domestic  livestock  in  the  savanna  have  put 
a  great  stress  on  the  herbaceous  layer  and  without 
proper  management,  permanent  damage  to  the  en- 
vironment may  occur.  This  report  emphasizes  the 
need  for  a  comprehensive  study  of  the  effects  of 
rainfall  fluctuations  on  plant  and  livestock  produc- 
tion, botanical  composition,  and  soil  cover.  Stock- 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


ing  probably  should  be  limited  by  the  amount  of 
food  available  in  seasons  of  low  plant  production 
(critical  seasons)  to  avoid  undue  stress  on  the  live- 
stock and  vegetation.  Control  of  harvester  termites 
is  desirable  in  order  to  maintain  an  adequate  plant 
cover.  Plant  production  can  be  easily  estimated  by 
the  amount  of  rainfall  and  simple  water  balance 
models.  Production  of  herbaceous  vegetation  in 
the  semi-arid  savanna  can  be  estimated  using  eva- 
potranspiration  and  evaporation  pan  data,  but  the 
estimates  for  browse  plants  are  more  difficult.  A 
field  scale  test  of  animal  production  as  a  function 
of  herbage  is  needed  to  establish  the  conditions 
necessary  for  the  maximum  weight  gain  per 
animal.  A  simulation  model  for  relating  plant  and 
animal  production  therefore  relies  on  a  simple 
water  balance  model,  gain  per  animal,  herbage 
intake  per  animal,  and  stocking  pressure.  (Sidney- 
IP  A) 
W80-05902 


ACID  PRECIPITATION  AND  SULFATE  DEPO- 
SITION IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W80-05934 


COMPOSITION  FOR  AND  METHOD  OF 
CAUSING  RAINFALL, 

M.  M.  Osorio. 

U.S.  Patent  No  4,176,790,  3  p,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  1,  p  135,  December  4,  1979. 

Descriptors:  'Patents,  'Rainfall,  'Artificial  pre- 
cipitation, Cloud  seeding,  Silver  iodide,  Disper- 


A  metallic  iodide,  especially  silver  or  lead  iodide  in 
the  form  of  fine  crystals,  is  suspended  in  an  organic 
solvent  such  as  acetone  or  ether,  together  with  a 
dispersing  agent,  which  may  comprise  sodium  me- 
tasilicate.  Upon  atomizing  the  suspension  in  a  mois- 
ture bearing  atmospheric  formation,  such  as  a 
cloud,  the  solvent  evaporates  and  releases  the  dis- 
persed crystals  while  simultaneously  chilling  the 
crystals  to  the  point  that  they  become  effective  for 
inducing  the  formation  of  water  droplets  and  sub- 
sequent precipitation.  No  combustion,  with  the 
accompanying  development  of  heat  is  required. 
The  dispersing  agent  maintains  the  crystals  distrib- 
uted in  the  solvent  material  so  that  the  solution  or 
suspension  is  uniform  throughout.  The  composi- 
tion is  atomized  into  a  cloud  formation  by  expel- 
ling it  under  pressure  through  an  atomizing  nozzle. 
(Sinha  -  OEIS) 
W80-05963 
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ARCTIC    STREAM    PROCESSES -AN    ANNO- 
TATED BIBLIOGRAPHY, 

Geological  Survey,   Laguna  Niguel,  CA.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field   IOC. 

W80-05712 


THE  ROLE  OF  SHEAR  HEATING  IN  THE  DY- 
NAMICS OF  LARGE  ICE  MASSES, 

California  Univ.,  Los  Angeles.  Dept.  of  Earth  and 

Space  Sciences. 

D.  A.  Yuen,  and  G.  Schubert. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  195-212, 

1979.  12  Fig,  2  Tab,  25  Ref,  1  Append.  NSF  EAR- 

77-15198. 

Descriptors:  *Ice,  'Heating,  'Creep,  'Model  stud- 
ies, Shear,  Temperature,  Velocity,  Activation 
energy,  Theoretical  analysis,  Mathematical  models, 
Movement,  Analytical  techniques,  Physical  prop- 
erties, Profiles,  Beds,  Interfaces,  Rheology, 
•Gravitational  sliding,  Ice  sheets. 

Self-consistent,  steady,  one-dimensional,  subsolidus 
creep  models  of  temperature  and  velocity  were 
calculated  for  constant-thickness  ice  sheets  sliding 
down  a  bed  of  constant  slope  under  their  own 


weight.  Surface  velocities  of  meters  per  year  to- 
gether with  ice  thickness  of  hundreds  of  meters 
can  be  realized  by  models  wherein  no  melting 
occurs  only  if  the  activation  energy  for  shear  de- 
formation E*  is  relatively  small;  a  value  of  E*  of 
about  60.7  kJ/mol  (14.5  kcal/mol)  is  satisfactory, 
but  an  activation  energy  twice  as  large  is  not. 
Models  which  satisfy  these  constraints  always  lie 
close  to  the  critical  point  which  separates  subcriti- 
cal  solutions  (surface  velocity  u  sub  o  and  basal 
temperature  T  sub  b  increase  with  ice  thickness  h) 
from  supercritical  ones  (u  sub  o,  T  sub  b  decrease 
with  h).  All  steady  states,  whether  subcritical  or 
supercritical,  are  stable  to  perturbations  of  infini- 
tesimal amplitude.  However  these  ice  layers  are 
vulnerable  to  finite-amplitude  frictional-heating  in- 
stability which  may  be  caused,  for  example,  by 
sudden  increases  of  glacier  thickness.  The  superex- 
ponential  growth-rates  of  such  finite-amplitude  in- 
stabilities may  be  responsible  for  the  disintegration 
of  large  ice  sheets  in  short  periods  of  time.  (Hum- 
phreys-ISWS) 
W80-05735 


THE  MARGIN  OF  THE  GREENLAND  ICE 
SHEET  AT  ISUA, 

Cold  Regions  Research  and  Engineering  Labora- 
tory, Hanover,  NH. 
S.  C.  Colbeck,  and  A.  J.  Gow. 
Journal  of  Glaciology,  Vol  24,  No  90,  p  155-165, 
1979.  13  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Ice,  'Glaciology,  'On-site  investiga- 
tions, Boreholes,  Exploration,  Temperature,  Beds, 
Analysis,  Velocity,  Flow  rates,  Crystallography, 
Measurement,  Profiles,  On-site  data  collections, 
'Greenland,  Ice  sheet,  Ice  fabrics. 

Field  studies  at  a  particular  place  at  the  margin  of 
the  Greenland  ice  sheet  have  provided  information 
about  the  ice  sheet.  Ice  temperatures  were  meas- 
ured in  five  drill  holes,  two  of  which  reached  the 
unfrozen  area  of  basal  melting.  Surface  water  en- 
tered these  two  boreholes,  reaching  the  base  in 
one,  but  remaining  59  m  above  the  base  in  the 
other.  The  existence  of  this  water  conduit  or  frac- 
ture at  240  m  depth,  the  calculated  temperature 
profiles,  and  the  local  bedrock  configuration  sug- 
gest an  area  of  stationary  ice  overridden  by  the  ice 
sheet.  This  situation  suggests  creep  rupture  at 
depth  in  the  ice  sheet.  Ice-fabric  analysis  made 
above  240  m  depth  shows  patterns  similar  to  fab- 
rics elsewhere  near  the  margin  in  zones  of  low 
deviatoric  stress.  Unfortunately  no  cores  were  ob- 
tained below  that  depth  where  stationary  ice  may 
exist.  (Humphreys-ISWS) 
W80-05736 


CALCULATIONS  OF  VELOCITY  AND  TEM- 
PERATURE IN  A  POLAR  GLACIER  USING 
THE  FINITE-ELEMENT  METHOD, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

R.  L.  Hooke,  C.  F.  Raymond,  R.  L.  Hotchkiss,  and 

R.  J.  Gustafson. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  131-146, 

1979.    6    Fig,    1    Tab,    24    Ref.    NSF    DPP74- 

19075,GA-42728,EAR77-21098. 

Descriptors:  'Ice,  'Glaciology,  'Model  studies, 
Velocity,  Flow  rates,  Temperature,  Mathematical 
models,  Analytical  techniques,  Finite  element  anal- 
ysis, Shear,  Stress,  Strain,  Mechanical  properties, 
Deformation,  Ice  cap. 

Numerical  methods  based  on  quadrilateral  finite 
elements  have  been  developed  for  calculating  dis- 
tributions of  velocity  and  temperature  in  polar  ice 
sheets  in  which  horizontal  gradients  transverse  to 
the  flow  direction  are  negligible.  The  calculation 
of  the  velocity  field  is  based  on  a  variational  princi- 
ple equivalent  to  the  differential  equations  govern- 
ing incompressible  creeping  flow.  Glen's  flow  law 
relating  effective  strain-rate  epsilon  and  shear 
stress  tau  by  strain-rate  =  (tau/B)  to  the  nth 
power  was  assumed,  with  the  flow  law  parameter 
B  varying  from  element  to  element  depending  on 
temperature  and  structure.  As  boundary  condi- 
tions, stress  may  be  specified  on  part  of  the  bound- 
ary, in  practice  usually  the  upper  free  surface,  and 
velocity  on  the  rest.  For  calculation  of  the  steady- 


state  temperature  distribution,  Galerkin's  method 
was  used  to  develop  an  integral  condition  from  the 
differential  equations.  The  calculation  includes  all 
contributions  from  vertical  and  horizontal  conduc- 
tion and  advection  and  from  internal  heat  genera- 
tion. Imposed  boundary  conditions  are  the  tem- 
perature distribution  on  the  upper  surface  and  the 
heat  flux  elsewhere.  The  programs  have  been  used 
to  calculate  velocity  and  temperature  distributions 
in  parts  of  the  Barnes  Ice  Cap  where  extensive 
surface  and  borehole  surveys  provide  information 
on  actual  values.  The  predicted  velocities  are  in 
good  agreement  with  measured  velocities  if  the 
flow-law  parameter  B  is  assumed  to  decrease 
down-glacier  from  the  divide  to  a  point  about  2  km 
above  the  equilibrium  line,  and  then  remain  con- 
stant nearly  to  the  margin.  These  variations  are 
consistent  with  observed  and  inferred  changes  in 
fabric  from  fine  ice  with  random  c-axis  orientations 
to  coarser  ice  with  single-  or  multiple-maximum 
fabrics.  In  the  wedge  of  fine-grained  deformed 
superimposed  ice  at  the  margin,  B  increases  again. 
Calculated  and  measured  temperature  distributions 
do  not  agree  well  if  measured  velocities  and  sur- 
face temperatures  are  used  in  the  model.  The  meas- 
ured temperature  profiles  apparently  reflect  a 
recent  climatic  warming  which  is  not  incorporated 
into  the  finite-element  model.  These  profiles  also 
appear  to  be  adjusted  to  a  vertical  velocity  distri- 
bution which  is  more  consistent  with  that  required 
for  a  steady-state  profile  than  the  present  vertical 
velocity  distribution.  (Humphreys-ISWS) 
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ICE-SHEET  FLOW  PROPERTIES  DERIVED 
FROM  BORE-HOLE  SHEAR  MEASURE- 
MENTS COMBINED  WITH  ICE-CORE  STUD- 
IES, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Earth  Sciences. 

D.  S.  Russell-Head,  and  W.  F.  Budd. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  117-130, 

1979.  7  Fig,  28  Ref. 

Descriptors:  'Ice,  'Mechanical  properties,  'Bore- 
hole geophysics,  'Antarctic,  'Glaciology,  Flow, 
On-site  investigations,  Laboratory  tests,  Analysis, 
Shear,  Deformation,  Crystallography,  Cores,  Crys- 
tals, Velocity,  Stress,  Ice  sheet,  Isotropic  ice. 

A  345  m  deep  bore  hole  in  ice  about  385  m  thick, 
near  the  edge  of  Law  Dome,  Antarctica,  was 
drilled  in  1974  about  3  km  upstream  from  the  site 
of  a  previous  borehole,  nearly  reaching  the  bed, 
obtained  in  1969.  The  core  from  this  new  borehole 
has  been  studied  comprehensively,  particularly 
with  regard  to  the  ice-crystal  orientation  fabrics. 
Samples  of  the  ice  core  were  subjected  to  simple 
shear  at  temperatures  and  deviatoric  stresses  which 
match  the  in  situ  conditions  of  the  ice  sheet.  Simi- 
lar studies  of  randomly  oriented,  laboratory-made 
polycrystalline  ice  were  undertaken.  Long-term 
tests,  lasting  for  up  to  two  years,  were  required  to 
determine  minimum  strain-rates.  The  flow  law  for 
the  anisotropic  ice  was  thus  determined  as  a  func- 
tion of  that  for  the  isotropic  ice  together  with  a 
measure  of  c-axis  fabric  strength  perpendicular  to 
the  shear  plane.  Core  studies  indicate  that  the 
upper  part  of  the  ice  sheet  has  a  polycrystalline 
structure  appropriate  to  the  surface  longitudinal 
stress.  Deeper  in  the  core  a  strong  concentration  of 
near-vertical  c-axes  develops.  Ice  having  very 
large  crystals  with  multiple  maxima  fabrics  was 
found  in  the  lower  quarter  of  the  ice  thickness. 
Shear  measurements  in  the  borehole  indicate  the 
existence  of  high  strain-rates  in  the  zone  of  vertical 
c-axes,  and  of  lower  shear-rates  below  that  level. 
The  low  values  of  shear-rates  in  the  basal  region 
cannot  be  explained  in  terms  of  crystallographic 
changes  alone,  and  therefore  it  was  inferred  that 
the  shear  stress  decreases  in  this  layer-a  result 
which  also  provides  a  possible  explanation  for  the 
development  of  the  observed  basal  crystal  struc- 
ture. (Humphreys-ISWS) 
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STABILITY  OF  TEMPERATE  ICE  CAPS  AND 
ICE  SHEETS  RESTING  ON  BEDS  OF  DEFOR- 
MABLE  SEDIMENT, 

University  of  East  Anglia,  Norwich  (England). 
School  of  Environmental  Sciences. 


Field  2— WATER  CYCLE 

Group  2C— &Qw,  Ice,  and  Frost 

G.  S.  Boulton,  and  A.  S.  Jones. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  29-43, 

1979.  7  Fig,  28  Ref. 

Descriptors:  'Glaciology,  *Beds,  *Model  studies, 
•Ice,  Movement,  Glaciers,  Mathematical  models, 
Analytical  techniques,  Pleistocene  epoch,  Till, 
Sediments,  Theoretical  analysis,  Analysis,  Defor- 
mation, Interfaces,  Erosion,  Gravel  bed,  Till  bed, 
Ice-bed  interface. 

Although  theories  of  glacier  movement  generally 
assume  that  glaciers  flow  over  rigid  rock  beds, 
there  are  many  places  where  glaciers  rest  on  beds 
of  deformable  sediment,  and  the  great  Pleistocene 
ice  sheets  which  extended  from  time  to  time  over 
much  of  Northern  Europe  and  North  America 
were  largely  underlain  by  such  beds.  Observations 
show  that  a  large  proportion  of  the  forward  move- 
ment of  a  glacier  lying  on  such  a  bed  may  be 
contributed  by  deformation  of  the  bed  rather  than 
the  glacier.  A  theory  was  developed  in  which  the 
glacier  surface  profile  is  related  to  the  hydraulic 
and  strength  properties  of  potentially  deformable 
bed  materials.  If  these  have  a  high  hydraulic  trans- 
missibility,  melt  water  is  readily  discharged  subgla- 
cially,  the  bed  is  stable,  and  the  profile  is  a  normal 
parabolic  one  governed  by  the  rheological  proper- 
ties of  ice.  If  bed  transmissibility  is  low,  water 
pressures  build  up,  the  bed  begins  to  deform,  and  a 
lower  equilibrium  profile  will  develop  so  that  in  an 
extreme  case  the  glacier  approximates  to  a  thin  flat 
sheet  similar  to  an  ice  shelf.  It  was  suggested  that 
such  behavior  may  have  occurred  at  the  margins 
of  large  Pleistocene  ice  sheets  over  North  America 
and  Europe,  and  evidence  in  support  of  this  was 
drawn  from  the  reconstructed  shapes  of  these  ice 
margins,  anomalously  small  amounts  of  isostatic 
rebound,  anomalously  high  retreat-rates,  and  the 
presence  of  glaciotectonic  structures.  Reasons 
were  suggested  to  explain  why  this  behavior 
should  have  been  important  for  Pleistocene  gla- 
ciers which  penetrated  into  currently  temperate 
latitudes  but  does  not  appear  to  be  important  in 
large  modern  glaciers.  (Humphreys-ISWS) 
W80-05740 


INTERCEPTION  OF  VERTICAL  AND  HORI- 
ZONTAL PRECIPITATION  IN  THE  FORESTS 
OF  THE  CENTRAL  URAL, 

Akademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Plant 

and  Animal  Ecology. 

For  primary  bibliographic  entry  see  Field  2B. 
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SEASONAL  WATER  SUPPLY  FORECASTING 
FOR  AREAS  HAVING  SEASONAL  SNOW- 
COVER, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

T.  B.  Cline. 
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Descriptors:  *Snow  cover,  *Runoff  forecasting, 
*Water  supply,  'Computer  models,  Mathematical 
models,  Snowmelt,  Runoff,  Surface  runoff,  Water 
equivalent,  Melt  water,  Water  sources,  Seasonal, 
Fluctuations. 

An  iterative  three-stage  process  model  for  forecast- 
ing seasonal  runoff  volume  in  basins  subject  to 
seasonal  snowcover  was  developed  as  a  tool  for 
effective  watershed  management.  More  accurate 
water  supply  forecasts  are  valuable  in  power  pro- 
duction, flood  control,  and  agriculture.  The  model 
captures  the  essential  cyclical  character  of  stream- 
flow  dynamics  in  basins  such  as  those  in  the  Pacific 
Northwest.  The  model  also  has  provisions  for  the 
effects  of  random  weather  and  runoff  fluctuations. 
The  minimum  variance  of  error  forecast  equations 
are  recursive  allowing  for  easy  updating  and  small 
computer  operational  requirements.  A  dynamic 
model  of  monthly  average  streamflow  with  the 
important  seasonal  runoff  characteristics  was  used 
to  derive  the  minimum  variance  of  error.  The 
modeling  procedure  was  applied  to  data  from  two 


different  locations  along  the  Boise  River  in  south 
central  Idaho,  an  area  typical  of  other  Northwest 
river  basins  subject  to  seasonal  snowcover.  This 
model  has  several  advantages  over  previously  used 
models;  little  computer  storage  is  needed  as  only 
the  previous  year's  streamflow  records  need  to  be 
kept  in  fast  storage,  manual  tuning  is  not  required, 
forcast  equations  for  hourly  and  daily  flows  can  be 
developed,  and  the  forecasting  equations,  when 
properly  implemented  in  software,  are  easy  to 
learn  to  use.  An  extention  of  the  model  to  include 
temperature  and  precipitation  input  will  allow 
'what  if  questions  to  be  more  readily  answered  for 
better  resource  management  decision-making. 
(Seigler-IPA) 
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THE  EFFECT  OF  CRYSTAL  SIZE  AND  DIS- 
PERSED-SOILD  INCLUSIONS  ON  THE  ACTI- 
VATION ENERGY  FOR  CREEP  OF  ICE, 

Wisconsin  Univ.  River  Falls.  Dept.  of  Plant  and 

Earth  Sciences. 

R.  W.  Baker,  and  W.  W.  Gerberich 

Journal  of  Glaciology,  Vol  24,  No  24,  90,  p  179- 

194,  1979.  4  Fig,  4  Tab,  40  Ref.  NSF  GA-19310, 

GA-42728,  EAR-7712981,  EAR7901761. 

Descriptors:  'Ice,  'Creep,  'Laboratory  tests, 
'Glaciology,  Crystals,  Model  studies,  Tempera- 
ture, Particle  size,  Mathematical  models,  Analysis, 
Analytical  techniques,  Flow,  Movement,  Defor- 
mation, Mechanical  properties,  Data  collections, 
Strain,  Measurement,  Activation  energy,  Polycrys- 
talline  ice,  Ice  flow,  Creep  rate. 

Steady-state  creep-rate  of  polycrystalline  ice  were 
investigated  as  a  function  of  temperature,  grain- 
size,  and  inclusion  concentration  throgh  uniaxial 
compression  in  the  laboratory.  Sample  were  run  at 
a  constant  load  with  the  temperature  systematical- 
ly varied  between  about  -5C  and  -40C.  The  pres- 
ence of  inclusions  inhibits  dynamic  recrystalliza- 
tion  and  grain  growth;  the  average  crystal  size 
produced  by  recrystallization  was  inversely  pro- 
portional to  the  inclusion  concentration.  At  tem- 
peratures above  -8C,  creep-rate  was  enhanced  by 
about  a  factor  of  two.  This  appears  to  be  the  result 
of  the  combined  effects  of  recrystallization  with 
accompanying  grain  growth  and  grain-boundary 
sliding.  Over  the  temperature  range  -IOC  to  -40C, 
the  apparent  activatione  energy  for  creep  increases 
with  increasing  volume  fraction  of  inclusions.  This 
is  apparently  due  to  a  thermally  activated  process 
which  is  modified  by  internal  stresses  created  by 
the  inclusions.  (Humphreys-ISWS) 
W80-05828 


THE  USE  OF  A  RATIONAL  MODEL  IN  THE 
MATHEMATICAL  ANALYSIS  OF  A  POLYTH- 
ERMAL  GLACIER, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Math- 
ematics. 
A.  C.  Fowler. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  443-456, 
1979.  4  Fig,  17  Ref. 

Descriptors:  'Glaciers,  'Model  studies,  'Ice, 
Movement,  Mathematical  models,  Flow,  Equa- 
tions, Analytical  techniqus,  Analysis,  Temperature, 
Theoretical  analysis,  Melting,  'Polythermal  gla- 
ciers, 'Sliding,  Ice  flow. 

The  process  was  described  by  which  a  complex 
model  set  of  equations  and  boundary  conditions 
may  be  rationally  reduced  to  a  simple  and  more 
manageable  set  by  the  process  of 
nondimensionalization  and  asymptotic  approxima- 
tion. Such  a  reduced  model  was  then  presented  for 
an  incompressible,  two-dimensional  ice  flow.  It 
consists  of  two  coupled  equations  for  the  stream 
function  and  enthalpy  variable,  together  with  a 
complex  set  of  bondary  conditions.  The  important 
dimensionless  parameters  which  arise  were  given, 
and  various  limiting  values  of  these  were  com- 
mented on.  Nye's  equation  for  kinematic  waves 
may  be  reproduced,  and  a  nonlinear  analysis  of  this 
reveals  that  disturbances  reach  the  glacier  snout  in 
finite  time  and  are  uniformly  bounded  there:  in  the 
particular  case  considered,  one  can  also  show  that 
the  temperature  field  is  stable.  It  was  shown  that 
the  effect  of  introducing  a  (realistic)  sliding  law 


which  is  continuously  dependent  on  the  tempera- 
ture has  a  major  effect  on  the  bedrock  temperature 
profile.  Lastly  seasonal  waves  were  considered 
using  a  kinematic  wave  equation  based  on  a  plausi- 
ble form  of  the  sliding  law  when  cavitation  is 
present.  The  main  observed  features  were  qualita- 
tively reproduced.  (Humphreys-ISWS) 
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DEDUCTION  OF  GLACIER  FLOW  FROM  THE 
DISTRIBUTION  OF  ELONGATED  BUBBLES, 

National    Research    Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Building  Research. 

M.  Nakawo. 

Journal  of  Glaciology,  Vol  24,  No  90,  p  457-467, 

1979.  11  Fig,  13  Ref. 

Descriptors:  'Glaciers,  'Flow,  'On-site  investiga- 
tions, Ice,  Laboratory  tests,  Methodology,  Strain, 
Movement,  Foreign  research,  Analytical  tech- 
niques, Analysis,  Deformation,  Measurement,  Ve- 
locity, 'Nepal,  'Elongated  bubbles,  G2 
Glacier(Nepal),  Bubble  foliation. 

The  elongation  of  air  bubbles  discovered  in  a  wide 
area  of  a  glacier  surface  covered  by  supraglacial 
debris  does  not  coincide  with  the  direction  of  flow. 
When  ice  samples  including  elongated  bubbles 
were  subjected  to  simple-shear  experiments,  the 
elongated  bubbles  deformed  passively  with  ice, 
and  their  final  orientation  was  a  good  indicator  of 
the  strain  induced  in  the  ice  Based  on  these  experi- 
mental results,  the  strain  and  the  velocity  field  of 
the  glacier  were  deduced  from  the  distribution 
pattern  of  the  elongated  bubbles.  The  results 
agreed  with  the  measured  flow  velocity.  The 
bubble  foliation  pattern  could  also  be  explained  in 
terms  of  the  passive  deformation  (Humphreys- 
ISWS) 
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EVALUATION  OF  PRACTICES  IN  WATER 
SUPPLY  FORECASTING, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

M  E.  Hawley,  R  H  McCuen,  and  R.  E. 
Moreland. 

Water  Resources  Bulletin,  Vol  15,  No  2,  p27 1-278, 
April  1980.  11  TaB,  5  Ref. 

Descriptors:  'Snowmelt,  'Forecasting,  'Model 
studies,  'Statistical  methods,  Water  supply, 
Floods,  Flood  control,  Runoff, 

Precipitation(Atmospheric),  Snowfal,  Snow  cover, 
Watersheds(Basins),  Lakes.  Regression  analysis. 
Evaluation,  Hydrology,  Water  supply  forecasting. 

Snowmelt  runoff  is  a  primary  source  of  water 
supply  in  much  of  the  western  United  States  Mul- 
tipurpose planning  requires  long-range  forecasts, 
and  the  accuracy  of  the  forecasts  has  a  significant 
effect  on  economic  benefits.  In  an  effort  to  increase 
the  accuracy  of  snowmelt  runoff  forecasts,  selected 
practices  in  water  supply  forecasting  were  evaluat- 
ed. These  practices  included:  (1)  using  multiple 
regression  in  developing  forecasting  models,  (2) 
using  a  model  that  was  calibrated  to  make  forecasts 
on  April  1  for  making  forecasts  at  other  times.  (3) 
using  maximum  snow  water  equivalent  measure- 
ments in  forecast  equations,  and  (4)  using  weighted 
equivalent  meaurements  for  making  forecasts.  The 
results  of  a  case  study  indicated  that  forecasting 
accuracy  is  significantly  affected  by  these  prac- 
tices. Goodness-of-fit  statistics  may  not  be  indica- 
tive of  the  accuracy  of  forecasts  when  the  predic- 
tion equations  are  used  to  make  forecasts  for  dates 
other  than  those  used  in  calibration.  The  use  of 
maximum  snow  water  equivalent  measurements 
and  weighted  averages  did  not  improve  forecast 
accuracy.  (Sims-ISWS) 
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CHARACTERIZATION  AND  TREATMENT  OF 
SNOWMELT  RUNOFF  FROM  AN  URBAN 
CATCHMENT, 

Ontario    Ministry   of  the    Enviroment,    Toronto. 
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A  FIELD  STUDY  OF  BRINE  DRAINAGE  AND 
OIL  ENTRAINMENT  IN  FIRST-YEAR  SEA 
ICE, 

Washington   Univ.,    Seattle.    Dept.    of  Oceanog- 
raphy. 
S.  Martin. 

Journal  of  Glaciology,  Vol  22,  No  88,  p  473-502, 
1979.   26  Fig,    13   Ref.   ONR  NO0O14-76-C-O234. 

Descriptors:  *Sea  ice,  *Oil  pollution,  'On-site  in- 
vestigations, Entrainment,  Oil,  Ice,  On-site  data 
collections,  Frazil  ice,  Physical  properties,  Brines, 
Salinity,  Temperature,  Analysis,  Cores,  Sampling, 
Snow  cover,  Brine  drainage,  Ice  cores. 

From  field  observations,  this  paper  described  the 
growth  and  development  of  first-year  sea  ice  and 
its  interaction  with  petroleum.  In  particular,  when 
sea  ice  initially  forms,  there  is  an  upward  salt 
transport  so  that  the  ice  surface  has  a  highly  saline 
layer  regardless  of  whether  the  initil  ice  is  frazil, 
columnar,  or  slush  ice.  When  the  ice  warms  in  the 
spring,  because  of  the  eutectic  condition,  the  sur- 
face salt  liquifies  and  drains  through  the  ice  leading 
to  the  formation  of  top-to-bottom  brine  channels 
and  void  spaces  in  the  upper  part  of  the  ice.  If  oil  is 
released  beneath  winter  ice,  the  oil  becomes  en- 
trained in  thin  lenses  within  the  ice.  In  the  spring, 
this  oil  flows  up  to  the  surface  through  the  newly 
opened  brine  channels  and  distributes  itself  within 
the  brine-channel  feeder  systems  on  the  ice  surface 
and  in  horizontal  layers  in  the  upper  part  of  the 
ice.  The  paper  showed  that  these  layers  probably 
form  from  the  interaction  of  the  brine  drainage 
with  the  percolation  of  melt  water  from  surface 
snow  down  into  the  ice  and  the  rise  of  the  oil  from 
below.  Finally  in  the  summer,  the  oil  on  the  sur- 
face leads  to  melt-pond  formation.  The  solar 
energy  absorbed  by  the  oil  on  the  surface  of  these 
melt  ponds  eventually  causes  the  melt  pond  to  melt 
through  the  ice,  and  the  oil  is  again  released  into 
the  ocean.  (Humphreys-ISWS) 
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EQUILIBRIUM  PROFILE  OF  ICE  SHELVES, 

British  Antarctic  Survey,  Cambridge  (England). 
T.  J.  O.  Sanderson. 

Journal  of  Glaciology,  Vol  22,  No  88,  p  435-460, 
1979.  1 1  Fig,  2  Tab,  218  Ref. 

Descriptors:  *Ice,  *Glaciology,  'Model  studies, 
*Sea  ice,  'Bays,  Theoretical  analysis,  Mathemat- 
ical models,  Analytical  techniques,  Profiles,  Equi- 
librium, Creep,  Strain,  Movement,  Velocity,  Tem- 
perature, Deformation,  Shape,  Equations,  Math- 
ematical studies,  Ice  shelves,  Bay  ice  shelves. 

Using  expressions  for  ice-shelf  creep  derived  by 
Weertman  and  by  Thomas,  the  author  developed  a 
general  method  for  calculating  equilibrium  thick- 
ness profiles,  velocities,  and  strain-rates  from  any 
ice  shelf.  This  was  done  first  for  an  unconfined 
glacier  tongue,  and  the  result  agrees  well  with  data 
for  Erebus  Glacier  tongue  (Holdsworth,  1974). 
Anomalies  occur  within  the  first  3  km  after  the 
hinge  zone,  and  these  are  too  great  to  be  the  result 
of  local  bottom  freezing;  they  are  probably  due  to 
disturbance  of  the  velocity  field.  Secondly,  profiles 
were  calculated  for  bay  ice  shelves.  Thickness 
gradients  are  largely  independent  of  melt-rate  of 
flow  parameters  but  are  inversely  proportional  to 
the  width  of  the  bay.  Data  from  Antarctic  ice 
shelves  agree  with  this  result  both  qualitatively  and 
quantitatively.  The  theory  was  readily  extended  to 
ice  shelves  in  diverging  and  converging  bays.  An 
ice  shelf  in  a  diverging  bay  can  only  remain  intact 
if  it  is  thick  enough  and  slow  enough  to  creep 
sufficiently  rapidly  in  the  transverse  direction.  If  it 
cannot,  it  will  develop  major  rifts  or  will  come 
adrift  from  the  bay  walls.  It  is  then  likely  to  break 
up.  The  presence  of  ice  rises  or  areas  of  grounding 
towards  the  seaward  margin  can  radically  alter  the 
size  of  the  ice  shelf  that  can  form.  The  theory 
could  be  used  as  a  starting  point  to  study  nonequili- 
brium  behavior.  (See  also  W73-09088  and  W75- 
00765)  (Humphreys-ISWS) 
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2D.  Evaporation  and  Transpiration 


APPARENT  TRANSPIRATIONAL  RHYTHMS 
OF  AVICENNIA  MARINA  (FORSK.)  VIERH. 
AT  INHACA  ISLAND,  MOCAMBIQUE, 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Botany. 

T.  D.  Steinke. 

Journal  of  South  African  Botany,  Vol  45,  No  2  p 

133-138,  1979.  4  Fig,  4  Ref. 

Descriptors:  'Transpiration,  'Mangrove  swamps, 
•Stomata,  'Transpiration  control,  Biorhythms, 
Cycles,  Diurnal,  Aquatic  plants,  Humidity,  Tem- 
perature, Tidal  effects,  Tidal  marshes,  Moisture 
deficit,  Leaves,  Plant  physiology,  'South  Africa. 

A  summer  study  of  the  pattern  of  transpiration  in 
Avicennia  marina,  a  common  mangrove  of  coastal 
South  Africa,  confirmed  the  general  transpirational 
rhythm  which  has  been  previously  established. 
The  Ponta  Rasa  mangrove  swamp  with  young, 
healthy  trees  2  to  3  m  tall,  bearing  immature  pro- 
pugules  was  used  for  the  study.  The  potometric 
method  was  used  with  values  representing  mean 
readings  from  two  potometers  attached  to  adjacent 
trees.  Reading  were  taken  hourly  from  just  after 
sunrise  to  just  before  sunset.  Temperature  and  hu- 
midity readings  were  also  taken.  The  weather 
during  the  study  period  was  hot  with  very  little 
wind.  Transpiration  rates  between  'wet'  and  'dry' 
sites  were  compared  using  trees  40  m  apart.  Results 
show  that  the  rate  of  transpiration  increased  until 
lOhOO,  then  steadily  decreased.  Spring  tides  had  no 
effect  in  reversing  the  decrease  in  the  late  after- 
noon. No  significant  difference  in  transpiration  rate 
was  found  between  trees  growing  in  'dry  and  'wet' 
areas.  Also,  the  water  deficit  caused  be  high  tem- 
peratures is  of  overriding  importance  causing  sto- 
matal  closure  even  in  bright  light.  Contrary  to 
previous  conclusions,  no  temporary  increase  in 
transpiration  rate  was  seen  with  the  incoming  tide. 
(Seigler-IPA) 
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2E.  Streamflow  and  Runoff 


PROBABILITY  WEIGHTED  MOMENTS  COM- 
PARED WITH  SOME  TRADITIONAL  TECH- 
NIQUES IN  ESTIMATING  GUMBEL  PARAM- 
ETERS AND  QUANTILES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

J.  M.  Landwehr,  N.  C.  Matalas,  and  J.  R.  Wallis. 

Water  Resources  Research,  Vol  15,  No  5,  p  1055- 

1064,  October  1979.  11  Tab,  6  Ref. 

Descriptors:  'Probability,  'Statistical  methods, 
'Estimating,  'Flood  frequency,  'Hydrology, 
Monte  Carlo  method,  Stochastic  processes,  'Prob- 
ability weighted  moments,  'Gumbel  parameters 
and  quantiles. 

Estimates  of  the  parameters  and  quantiles  of  the 
Gumbel  distribution  by  the  methods  of  probability 
weighted  moments,  (conventional)  moments,  and 
maximum  likelihood  were  compared.  Results  were 
derived  from  Monte  Carlo  experiments  by  using 
both  independent  and  serially  correlated  Gumbel 
numbers.  The  method  of  probability  weighted  mo- 
ments was  seen  to  compare  favorably  with  the 
other  two  techniques.  (Kosco-USGS) 
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WORK FOR  REGIONAL  INFORMATION, 
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Water  Resources  Research,  Vol  15,  No  6,  p  1603- 
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Descriptors:  'Synthetic  hydrology,  'Water  supply, 
•Water  management(Applied),  'Streamflow,  Eval- 
uation, Statistical  methods,  Model  studies,  Method- 
ology, Mathematical  models,  Estimating,  Probabil- 
ity, 'Synthetic  streamflow  generators,  'Autor- 
egressive-moving  average  model. 

Synthetic  hydrology  is  a  tool  that  may  be  used  in 
evaluating  the  consequences  of  water  supply  man- 
agement decisions.  Given  that  there  are  many  pro- 
posed generating  methods  for  synthetic  hydrology, 
it  is  necessary  to  evaluate  the  performance  of  var- 
ious synthetic  streamflow  generators  (SSG's).  Six 
different  single  site,  monthly  generators  are  consid- 
ered here.  The  comparison  demonstrates  that  pres- 
ervation of  statistical  moments  (mean,  standard 
deviation,  and  lag  correlation  coefficients)  may  be 
a  misleading  criterion  for  judging  the  ability  of 
SSG  to  provide  plausible  estimates  of  water  supply 
system  performance.  Specification  of  marginal  dis- 
tributions of  monthly  streamflows  based  on  trans- 
formed values  of  historical  streamflow  data  rather 
than  on  the  data  itself  is  shown  to  be  operationally 
superior.  Two  transformations  are  considered,  the 
log,  transform  and  a  newly  developed  normalizing 
transform.  A  new  type  of  autoregressive-moving 
average  model  is  shown  to  be  operationally  superi- 
or to  an  autoregressive  model.  (Kosco-USGS) 
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(MODEL  ERROR), 
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AN  EVALUATION  OF  SOME  RECORD  RE- 
CONSTRUCTION  TECHNIQUES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  M.  Hirsch. 

Water  Resources  Research,  Vol  15,  No  6,  p  1781- 
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Descriptors:  'Streamflow,  'Estimating,  'Regional 
analysis,  'Networks,  'Evaluation,  Analytical  tech- 
niques, Methodology,  Hydrologic  data,  Stream 
gages,  Sites,  Statistical  methods,  Correlation  analy- 
sis, Least  squares  method,  'Record  reconstruction 
techniques. 

There  are  many  methods  available  for  reconstruct- 
ing streamflow  records  for  sites  where  no  record 
or  only  a  short  record  exists.  The  methods  de- 
scribed and  evaluated  herein  rely  on  transfer  of 
information  from  nearby  stream  gages.  The  meth- 
ods involve:  (1)  the  use  of  drainage  area  ratios;  (2) 
the  use  of  estimates  of  monthly  means  and  standard 
deviations  based  on  regional  streamflow-basin 
characteristics  models;  and  (3)  two  different  meth- 
ods of  using  the  cross-correlation  of  flow  records. 
The  methods  are  evaluated  in  terms  of  their  ability 
to  estimate  some  statistics  of  the  annual  yields  of  a 
reservoir  located  at  the  site  for  which  the  record  is 
reconstructed.  The  analysis  indicates  that  useful 
estimates  of  flows  and  reservoir  yields  may  be 
made  without  any  at-site  measurements,  provided 
that  good  regional  information  transfer  models  are 
available.  (Kosco-USGS) 
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BACKWATER  AT  BRIDGES  AND  DENSELY 
WOODED  FLOOD  PLAINS,  YOCKANOO- 
KANY  RIVER  NEAR  THOMASTOWN,  MISSIS- 
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Descriptors:  'Floodflow  data,  'Flood  flow,  'Data 
collections,  'Model  studies,  'Open  channel  flow, 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Streamflow,  Peak  discharge,  Flood  plains,  Ala- 
bama, Louisiana,  Mississippi,  Flood  profiles, 
Bridges,  Backwater,  Flow  around  objects,  Stream- 
flow  forecasting,  Analytical  techniques,  Vegeta- 
tion, Embankments,  Forest  watersheds,  Mannings 
equation,  Digital  computers,  Evaluation,  'Yockan- 
ookany  River(MS). 

Floodflow  data  that  will  provide  a  base  for  evalu- 
ating digital  models  relating  to  open-channel  flow 
were  obtained  at  22  sites  on  streams  in  Alabama, 
Louisiana,  and  Mississippi.  Thirty-five  floods  were 
measured.  Analysis  of  the  data  indicated  methods 
currently  in  use  would  be  inaccurate  where  dense- 
ly vegetated  flood  plains  are  crossed  by  highway 
embankments  and  single-opening  bridges.  This 
atlas  presents  flood  information  at  the  site  on 
Yockanookany  River  near  Thomastown,  Miss. 
Water  depths,  velocities,  and  discharges  through 
bridge  openings  on  Yockanookany  River  near 
Thomastown,  Miss.,  for  floods  of  April  12,  1969, 
January  2,  1970,  and  March  15,  1975,  are  shown, 
together  with  peak  water-surface  elevations  along 
embankments  and  along  cross  sections.  Manning's 
roughness  coefficient  values  in  different  parts  of 
the  flood  plain  are  shown  on  maps,  and  flood- 
frequency  relations  are  shown  on  a  graph.  (Kosco- 
USGS) 
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LATERAL  WEIR  FLOW  MODEL, 

Concordia   Univ.,    Montreal   (Quebec).    Dept.   of 

Civil  Engineering. 
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American  Society  of  Civil  Engineers,  Vol  106,  No 

IR1,  Proceedings  Paper  15285,  p  9-25,  March  1980. 

13  Fig,  2  Tab,  13  Ref,  2  Append. 

Descriptors:  *Discharge(Water),  'Weirs,  'Model 
studies,  Discharge  coefficient,  Hydraulics,  Irriga- 
tion systems,  Open  channel  flow,  Conduits,  Theo- 
retical analysis,  Channel  flow,  Flow,  Mathematical 
studies,  'Lateral  weir,  Lateral  flow,  Conduit 
outlet. 

The  theory  of  flow  through  a  lateral  conduit  outlet 
was  adopted  to  derive  an  expression  for  the  dis- 
charge coefficient  of  the  flow  through  a  lateral 
weir  set  in  a  rectangular  channel.  The  theoretical 
expressions  hold  good  for  subcritical  flow  in  the 
channel  upstream  of  the  weir.  The  experimental 
data  obtained  in  a  test  flume  provided  a  verifica- 
tion of  the  theoretical  relationships  between  the 
geometric  and  fluid  dynamic  parameters  of  the 
weir  flow.  The  proposed  relationships  are  valid  for 
flow  through  lateral  weirs  that  can  be  as  wide  as 
the  parent  channel.  (Lee-ISWS) 
W80-05733 


SUMMER  FLOODING  AT  CHICAGO  AND 
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DELAWARE  ESTUARY, 
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SEASONAL  WATER  SUPPLY  FORECASTING 
FOR  AREAS  HAVING  SEASONAL  SNOW- 
COVER, 
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RELATIONSHIPS  BETWEEN  METABOLIC 
PARAMETERS  AND  STREAM  ORDER  IN 
OREGON, 
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FRICTION   SLOPE  MODELS   FOR   M2  PRO- 
FILES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 
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THE  RED  RIVER  FLOOD  CONTROL  SYSTEM 
AND  RECENT  FLOOD  EVENTS, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Geography. 
W.  F.  Rannie. 

Water  Resources  Bulletin,  Vol  16,  No  2,  p  207-214, 
April  1980.  5  Fig,  1  Tab,  22  Ref. 

Descriptors:  'Flood  control,  'Floods,  'Flood  pro- 
tection, 'Canada,  Rivers,  Floodwater,  Reservoirs, 
Dikes,  Floodways,  Diversion,  Hydrology,  Flood 
recurrence  interval,  DischargefWater),  'Red  River 
of  the  North,  'Manitoba,  Diversion  channels. 

The  1950  flood  disaster  in  the  Red  River  Valley, 
Manitoba,  and  particularly  in  Winnipeg  made  all 
levels  of  government  aware  of  the  need  for  control 
measures.  The  principal  elements  of  the  system 
which  was  implemented  were  two  large  excavated 
diversion  channels,  a  storage  reservoir,  and  ring 
dikes  around  several  small  communities.  In  terms 
of  cost  and  size,  the  flood  control  system  is  the 
largest  in  Canada,  and  despite  federal  contributions 
amounting  to  nearly  60%  of  the  final  cost,  it  repre- 
sented a  considerable  fiscal  burden  for  the  com- 
paratively small  population  of  Manitoba.  Between 
the  opening  of  the  Red  River  Flood  way  in  1968 
and  1979,  a  series  of  exceptional  spring  peak  flows 
on  the  Red  and  Assiniboine  Rivers  demonstrated 
the  benefits  of  such  a  system  to  a  degree  which 
could  not  have  been  anticipated  at  the  time  the 
projects  were  being  considered.  Furthermore, 
maximum  spring  discharges  from  1913  to  1978 
show  a  clear  rising  trend,  indicating  that  the  flood 
hazard  is  becoming  even  more  severe  than  was 
initially  assumed;  if  this  trend  continues,  future 
benefits  will  continue  to  exceed  expectations.  The 
overall  effectiveness  of  the  hazard  reduction  pro- 
gram in  the  Red  River  Valley,  however,  has  suf- 
fered from  continued  development  in  unprotected 
areas.  Recent  federal-provincial  agreements  have 
been  reached  which  will  substantially  reduce  this 
problem  and  place  greater  emphasis  on  improving 
the  nonstructural  components  of  an  overall  flood 
hazard  reduction  program.  (Humphreys-ISWS) 
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APPROXIMATE  METHOD  FOR  QUICK 
FLOOD  PLAIN  MAPPING, 

Army  Engineer  District,  Mobile,  Al. 
R.  F.  Powell,  L.  D.  James,  and  D.  E.  Jones,  Jr. 
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agement Division,  American  Society  of  Civil  Engi- 
neers, Vol.  106,  No.  WR1,  Proceedings  Paper 
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Descriptors:  'Floods,  'Mapping,  'Flood  frequen- 
cy, Flood  control,  Damages,  Flood  damages,  Haz- 
ards, Flood  peak,  Flood  plains,  Flood  plain  zoning, 
Flood  recurrence  interval,  Maps  Planning,  Analyt- 
ical techniques. 

Flood  hazard  must  be  quantitatively  defined  to 
guide  individual  land  use  and  construction  deci- 
sions as  well  as  zoning  and  building  code  regula- 
tions. An  approximate  method  for  defining  flood 
risk  was  presented  for  the  purposes  of:  (1)  making 
initial  estimates  to  guide  interim  decisions  prior  to 
the  completion  of  more  thorough  studies,  and  (2) 
checking  completed  studies  for  reasonableness. 
Since  most  stream  cross  sections  and  flow-frequen- 
cy relationships  are  smooth  curves,  the  stage-fre- 
quency curve  can  be  extrapolated  to  rarer  events 
from  the  relatively  easier-to-obtain  data  on 
common  events.  Annual  flood  peaks  and  rating 
curves  for  51  USGS  stream  gages  with  over  50  yr 
of  record  were  used  to  develop  curves  'normal- 
ized' with  respect  to  the  elevation  difference  be- 
tween the  crest  stages  of  the  10-yr  and  25-yr 
events.  Flood  stages  were  estimated  for  37  other 
streams  from  these   normalized   curves,   and   the 


results   compare   favorably    with   those   achieved 
through  more  thorough  studies.  Limitations  of  the 
method  were  considered.  (Sims-ISWS) 
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DIMENSIONLESS  GRAPHS  OF  FLOODS 
FROM  RUPTURED  DAMS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
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Descriptors:  'Dam  failure,  'Floods,  'Mathemat- 
ical models,  'Flood  waves,  Open  channel  flow. 
Rivers,  Rupturing,  Model  studies.  Hydraulics, 
Flood  routing,  Analytical  techniques,  Analysis. 
Flood  peak,  Flood  profiles,  Celerity,  Methodolo- 
gy, Channels,  Unsteady  flow,  Steady  flow. 

The  dimensionless  curves  presented  in  this  report 
are  intended  for  use  in  routing  the  dam-break  flood 
down  a  dry  prismatic  channel.  Three  important 
properties  of  the  flood  wave  may  be  determined: 
time  of  arrival  of  the  wave  front,  maximum  flood 
depth,  and  time  of  maximum  flood  depth  The 
routing  curves  were  prepared  from  the  results  of 
numerical  simulation  experiments  which  solved  a 
dimensionless  form  of  the  St.  Venant  equations. 
The  propagation  of  the  flood  wave  tip  along  the 
dry  valley  floor  was  calculated,  as  well  as  propaga- 
tion of  the  negative  wave  as  it  was  reflected  from 
the  upstream  boundry  of  the  reservoir.  It  was 
possible  to  express  the  results  on  the  form  of 
dimensionless  graphs  because  valley  geometery 
was  expressed  as  a  simple,  prismatic  channel.  In 
utilizing  these  graphs,  it  is  necessary  to  transform 
the  irregular  natural  cross-sections  into  one  repre- 
sentative prismatic  section.  The  important  proper- 
ties which  must  be  preserved  are  storage  and  con- 
veyance. Three  basic  forms  of  cross-section  shape 
are  permitted:  rectangular,  triangular,  and  parabol- 
ic. The  equation  for  expressing  the  properties  of 
each  of  these  forms,  as  well  as  other  equations 
necessary  to  utilize  the  dimensionless  graphs,  were 
presented  in  Annex  I.  (Humphreys-ISWS) 
W80-05829 


GUIDELINES  FOR  CALCULATING  AND 
ROUTING  A  DAM-BREAK  FLOOD, 

Hydrologic  Engineering  Center,  Davis,  CA. 
D.  L.  Gundlach,  and  W.  A.  Thomas. 
Research  Note  No.  5,  January  1977.  56  p  1  Fig,  2 
Tab,  8  Ref,  2  Append. 

Descriptors:  'Dam  failure,  'Flood  profiles, 
•Model  studies,  Waves(Water),  Open  channel 
flow,  Flood  routing.  Mathematical  models.  Ana- 
lytical techniques,  Analysis,  Hydrographs,  Hydro- 
graph  analysis.  Water  levels,  Discharge(Water), 
Reservoirs,  Peak  discharge.  Rupturing,  Unsteady 
flow,  Steady  flow,   'Teton  Dam,  Partial  breaks. 

This  report  described  procedures  necessary  to  cal- 
culate and  route  a  dam-break  flood  using  an  exist- 
ing generalized  unsteady  open  channel  flow  model. 
The  recent  Teton  Dam  event  was  reconstituted  to 
test  the  model's  performance  on  such  a  highly 
dynamic  wave.  The  procedures  outlined  relate, 
primarily,  to  partial  breaches.  Some  deficiencies  in 
the  model  were  identified  which  will  require  some 
further  research  and  programming  to  improve  the 
applicability  of  the  program  to  dam-break  flood 
events.  The  special  project  memo  established  four 
objectives  for  this  study.  The  first  two,  (1)  level  of 
accuracy  of  existing  techniques  and  (2)  sensitivity 
of  calculated  results  to  n-values  and  breach  size, 
were  summarized  and  presented  m  detail  in  Appen- 
dix A.  The  third  objective,  (3)  description  of  physi- 
cal phenomena  controlling  depth  and  travel  time 
and  a  discussion  of  pertinent  field  data,  was  pre- 
sented in  the  body  of  this  report  The  fourth  objec- 
tive, (4)  documentation  of  the  methodology,  was 
included  in  Appendix  B.  Computer  programs  uti- 
lized in  the  metodology  may  be  obtained  from  The 
Hydrologic  Engineering  Center  The  computer 
program  was  applied  to  the  Teton  Dam  data  set  to 
demonstrate  the  level  of  accuracy  one  might 
expect  in  such  analyses  The  results  were  shown 
and,  in  general,  appear  reasonable.  (Humphrevs- 
ISWS) 
W80-05830 
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COMPARISON  OF  MUSKINGUM  METHOD 
DIFFERENCE  SCHEMES, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  Engi- 
neering. 
A.  D.  Koussis. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Tech- 
nical Note,  p  925-929,  May  1980.  7  Ref,  1  Append. 

Descriptors:  *Flood  routing,  'Mathematical 
models,  'Numerical  analysis,  Analytical  tech- 
niques, Finite  element  analysis,  Model  studies, 
Equations,  Analysis,  Flood  waves,  Taylor-series 
analysis,  Propagation  time. 

This  note  centered  on  the  issue  of  numerical  preci- 
sion as  affected  by  the  use  of  different  routing 
schemes.  The  investigation  was  prompted  by  the 
observation  that  in  an  application  of  the  Kalinin- 
Miljukov  method,  accuracy  improved  when  a 
more  refined  difference  scheme  was  used  in  place 
of  the  conventional  one.  Test  calculations  indicat- 
ed that  if  the  weighting  coefficient  theta  is  adjusted 
individually  for  each  scheme,  results  are  of  essen- 
tially the  same  accuracy,  but  that  the  more  refined 
scheme  is  less  sensitive  to  the  dip  at  the  beginning 
of  the  outflow  hydrograph  for  theta  not  equal  to  0. 
Computations  indicated  that  for  a  fixed  value  of 
theta  and  r  less  than  1  the  latter  is  roughly  equiva- 
lent to  a  third-order  approximation  of  the  former. 
The  value  of  r  was  defined  as  the  ratio  (time 
discretion  interval)/(average  propagation  time  of 
the  wave  through  the  reach).  Suggestions  were 
made  regarding  the  selection  of  a  routing  method 
based  on  the  availability  of  data.  (Humphreys- 
ISWS) 
W80-05843 


LINEAR    RESERVOIRS    AND    NUMERICAL 
DIFFUSION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W80-05846 


TIME-DEPENDENT  STOCHASTIC  MODEL  OF 
FLOODS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Laboratoire  d'Hydraulique. 
M.  North. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15405,  p  649-665,  May  1980.  9  Fig, 
ITab,  12  Ref,  2  Append. 

Descriptors:  'Floods,  'Stochastic  processes, 
•Model  studies,  'Mathematical  models,  Probabil- 
ity, Statistical  models,  Equations,  Analytical  tech- 
niques, Estimating  equations,  Flow,  Rivers,  Hy- 
drography, Hydrology,  'Switzerland. 

The  proposed  model  was  based  on  the  streamflow 
partial  duration  series  (PDS).  Both  the  occurrence 
time  and  the  magnitude  of  the  floods  (instanta- 
neous hydrograph  peaks)  were  time-dependent 
random  variables.  An  estimation  method,  based  on 
the  maximum  likelihood  concept,  was  also  pro- 
posed. The  derivation  of  the  law  of  extremes  from 
the  basic  model  showed  the  strong  influence  of  the 
time-dependence  assumptions  on  the  extreme 
values.  Application  of  the  model  to  a  38-yr  series 
of  floods  on  the  Melezza  River  at  Camedo,  Ticino 
(Southern  Switzerland),  showed  good  agreement 
between  theoretical  and  observed  values.  (Sims- 
ISWS) 
W80-05847 


THE  EFFECTS  OF  RECENT  CHANGES  IN  AT- 
MOSPHERIC CIRCULATION  ON  THE  HY- 
DROLOGY OF  THE  KANKAKEE  RIVER, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2B. 
W80-05855 


CHARACTERIZATION  AND  TREATMENT  OF 
SNOWMELT  RUNOFF  FROM  AN  URBAN 
CATCHMENT, 

Ontario    Ministry   of  the   Enviroment,    Toronto. 


Wastewater  Treatment  Section. 

H.  Kronis. 

Research  Publication  No  73,  December  1978.  40p, 

6  Fig,  10  Tab,  15  Ref. 

Descriptors:  'Snowmelt,  'Runoff,  'Water  treat- 
ment, 'Drainage,  'Water  pollution,  Storm  drains, 
Urbanization,  Canada,  Chlorides,  Suspended 
solids,  Sedimentatin,  Flow  rates,  Flocculatin, 
Water  sampling,  Monitoring,  Laboratory  equip- 
ment, Coliforms,  Trace  elements. 

The  physical-chemical  treatment  and  characteriza- 
tion of  snowmelt  runoff  from  an  urban  catchment 
in  East  York,  Toronto,  Ontario,  were  investigated 
during  the  winter  of  1977/78.  Two  types  of  snow- 
melts  were  encountered:  (1)  true  snowmelt  (in- 
duced by  salt  or  warm  weather);  and  (2)  snow- 
melt/stormater  (induced  by  rain).  Automated  sam- 
pling and  flow  monitoring  systems  were  installed 
in  the  storm  sewers  and  bench-scale  and  pilot  plant 
equipment  were  used  to  test  natural  and  chemical 
assisted  flocculation.  The  flow-rate  of  the  snow- 
melt runoff  was  only  about  8  L/s  which  is  insig- 
nificant when  compared  to  rain-caused  runoff. 
Snowmelt/stormwater  runoff  rates  were  higher 
and  more  variable,  but  they  did  not  exceed  80  L/s. 
Road  salting  resulted  in  very  high  initial  chloride 
concentrations  (up  to  18,200  mg/L)  which  de- 
clined slowly  until  it  reached  rain-caused  levels 
and  the  runoff  contained  little  colloidal  suspended 
material.  Pollution  reduction  by  chemical  floccula- 
tion was  high  while  natural  settling  produced  little 
effect  on  pollution  levels.  Some  reduction  in  bacte- 
rial levels  resulted  from  the  alum  flocculation 
treatment.  Indicator  bacterial  levels  were  lower  for 
snowmelt  runoff  than  for  rain-caused  runoff.  Eight 
trace  metals  were  analyzed  in  the  snowmelt  runoff 
and  only  lead  showed  any  elevated  concentrations. 
(Sidney-IPA) 
W80-05860 


ANNUAL  AND  SEASONAL  LOW-FLOW 
CHARACTERISTICS  OF  IOWA  STREAMS, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
sources Div. 
O.  G.  Lara. 

Geological  Survey  Open-file  report  79-555,  March 
1979.  507  p,  4  Fig,  4  Plates,  10  Ref. 

Descriptors:  'Streamflow,  'Low-flow,  'Hydrolo- 
gic  data,  'Water  resources,  'Iowa,  Mississippi 
River,  Missouri  River,  Gaging  stations,  Flow  rates, 
Data  collections,  Stream  gages,  Discharge  mea- 
surement, Duration  curves,  Hydrographs,  Flow 
characteristics,  Average  flow,  Frequency  analysis, 
Maps,  Precipitation(Atmospheric),  Runoff,  Histori- 
cal data. 

The  low-flow  characteristics  of  Iowa  streams  are 
described  by  annual  and  seasonal  low-flow  fre- 
quency and  duration  data.  Tabulated  in  this  report 
are  low-flow  data  collected  at  135  gaging  stations 
on  Iowa  streams,  three  on  the  Mississippi  River, 
four  on  the  Missour  River,  and  426  partial-record 
sites.  The  information  contained  in  this  report  is 
based  on  all  of  the  daily  discharge  records  collect- 
ed by  the  U.S.  Geological  Survey  through  the 
1976  water  year.  Consideration  is  given  to  the 
regional  aspects  of  low-flow  characteristics  by  in- 
cluding regression  equations  to  estimate  the  aver- 
age discharge  and  generalized  maps  to  estimate  the 
7-day,  2-year  and  7-day,  10-year  discharges  at  un- 
gaged  sites.  (Kosco-USGS) 
W80-05866 


ESTIMATION  OF  PARAMETERS  AND  QUAN- 
TILES  OF  WAKEBY  DISTRIBUTIONS.  1. 
KNOWN  LOWER  BOUNDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

J.  M.  Landwehr,  N.  C.  Matalas,  and  J.  R.  Wallis. 

Water  Resources  Research,  Vol  15,  No  6,  p  1361- 

1372,  December  1979.  14  Tab,  9  Ref. 

Descriptors:  'Statistical  methods,  'Estimating, 
•Flood  frequency,  Distribution  patterns,  Analyt- 
ical techniques,  Mathematical  studies,  Equations, 
Monte  Carlo  method,  'Wakeby  distribution. 

An  algorithm  based  on  the  use  of  probability 
weighted  moments  allows  estimation  of  the  param- 


eters of  the  Wakeby  distribution.  In  the  case  where 
the  lower  bound  is  known,  the  quantile  estimates, 
unlike  the  parameter  estimates,  tend  to  be  neither 
highly  biased  nor  highly  variable,  even  for  samples 
of  small  size  (n  =  5).  (Kosco-USGS) 
W80-05873 


ESTIMATION  OF  PARAMETERS  AND  QUAN- 
TILES  OF  WAKBY  DISTRIBUTIONS.  2.  UN- 
KNOWN LOWER  BOUNDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

J.  M.  Landwehr,  N.  C.  Matalas,  and  J.  R.  Wallis. 

Water  Resources  Research,  Vol  15,  No  6,  p  1373- 

1379,  December  1979.  11  Tab,  8  Ref. 

Descriptors:  'Statistical  methods,  'Estimating, 
•Flood  frequency,  Distribution  patterns,  Analyt- 
ical techniques,  Mathematical  studies,  Equations, 
Monte  Carlo  method,  *Wakeby  distribution. 

An  algorithm  based  on  the  use  of  probability 
weighted  moments  allows  estimation  of  the  param- 
eters, hence  quantiles,  of  the  Wakeby  distribution. 
For  the  case  where  the  lower  bound  is  not  know, 
the  performance  of  the  algorithm  using  unbiased 
estimates  of  the  probility  weighted  moments  is 
compared  to  that  using  biased  estimtes.  The  chocie 
of  estimating  algorithm,  determined  as  that  which 
minimizes  the  root  mean  square  error  of  the  quan- 
tiles, appears  to  be  unimportant  when  the  upper 
(flood)  quantiles  are  of  interest  and  the  lower 
bound  is  not  known,  in  contrast  to  the  lower 
(drought)  quantiles.  (Kosco-USCG) 
W80-05874 


FLOOD-PRONE  AREA  MAPS  AT  THREE 
SITES  ALONG  THE  TRANS-ALASKA  PIPE- 
LINE, ALASKA, 

Geological  Survey,  Anchorage,  AL.  Water  Re- 
sources Div. 

R.  D.  Lamke,  and  S.  H.  Jones. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr. 
Denver,  CO.  80225,  Paper  copy  $2.00,  microfiche 
$3.50.  Geological  Survey  open-file  report  80-209, 
1980.  14  p,  8  Fig,  1  Tab,  8  Ref. 

Descriptors:  'Flood  plans,  'Maps,  'Alaska,  'Land 
use,  'Land  development,  Regional  analysis, 
Gaging  stations,  Sites,  Flood  peak,  Flood  frequen- 
cy, Flood  data,  Aerial  photography,  Sagavanirk- 
tok  River(Alaska),  Middle  Fork  Koyukuk(Alaska), 
Jim  River(Alaska). 

Flood-prone  areas  in  Alaska  are  delineated  on 
aerial  photographs  for  the  Sagavanirktok  River 
near  Pump  Station  3,  Middle  Fork  Koyukuk  River 
at  Coldfoot,  and  Jim  River  near  Pump  Station  5. 
An  analysis  of  available  flood  data  and  a  descrip- 
tion of  recent  flood  evidence  and  maximum  evi- 
dent flood  marks  are  included.  (Kosco-USGS) 
W80-05875 


A  PLAN  FOR  STUDY  OF  FLOOD  HYDROL- 
OGY OF  FOOTHILL  STREAMS  IN  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  F.  McCain,  and  J.  J.  Ebling. 
Available  OFSS,  Box  25425,  Fed.  Ctr.  Denver, 
CO.  80225,  Paper  copy  $6.00,  microfiche  $4.00. 
Geologial  Survey  open-file  report  79-1276,  Sep- 
tember 1979.  29  p,  1  Fig,  1  Plate,  7  Rab,  69  Ref. 

Descriptors:  'Flood  forecasting,  'Natural  streams, 
'Colorado,  'Hydrologic  data,  'Flow  characteris- 
tics, Methodology,  Regional  analysis,  Flood  fre- 
quency, Rainfal-runoff  relationships,  Peak  dis- 
charge, Gaging  stations,  Model  studies,  Analytical 
techniques,  Flood  recurrence  interval,  Geomor- 
phology,  'Foothill  streams(CO). 

A  comprehensive  plan  is  presented  for  researching 
methods  of  flood-data  analysis  and  informatin 
transfer  for  foothill  areas,  and  for  establishing  a 
hydrologic  data-collection  network  in  the  foothill 
areas  of  Colorado.  The  research  will  concentrate 
on  three  areas:  (1)  Developing  methods  to  analyze 
flood  peaks  in  foothill  areas  by  using  gaging-station 
records  to  obtan  annual  arrays  of  snowmelt  and 
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rainfall  peaks;  (2)  investigating  techniques  for  flood 
informatin  transfer,  using  physical  and  climatic 
characteristics;  and  (3)  testing  and,  if  required, 
verifying  hydrologic  models.  The  available  gaging- 
station  data  consists  of  records  from  81  active  and 
43  discontinued  gaging  stations.  The  National 
Weather  Service  operates  53  recording  and  70 
non-recording  precipitation  gages,  and  has  476 
storm  observers  within  the  project  boundaries.  The 
Soil  Conservation  Service  is  installing  a  network 
(SNOTEL)  of  46  automated  snowpack  monitors. 
A  data-collection  network  will  be  established  in 
areas  of  data  deficiencies,  consisting  of  streamflow 
stations,  crest-stage  gages,  and  precipitation  sta- 
tions. (Kosco-USGS) 
W80-05876 


STREAMFLOW  ESTIMATES  IN  SELECTED 
WISCONSIN  STREAMS, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
R.  P.  Novitzki. 

Available  from  OFSS,  Box  25425,  Fed.  Ctr. 
Denver,  CO.  80225,  Price,  $2.00,  microfiche  $3.50. 
Geological  Survey  open-file  report  79-1282,  Octo- 
ber 1979.  1 1  p,  4  Fig,  3  Tab,  2  Ref. 

Descriptors:  'Streamflow,  'Estimating,  'Wiscon- 
sin, 'Streams,  'Average  flow,  Lake  basins,  Reha- 
bilitation, Feasibility  studies,  Statistical  methods, 
Streamflow  forecasting,  Discharge  measurement, 
Gaging  stations. 

The  Wisconsin  Department  of  natural  Resources 
needs  streamflow  information  in  lake  basins  where 
lake-rehabilitation  programs  are  implemented  but 
where  long-term  stream-gaging  stations  are  not 
justified.  The  U.S.  Geological  Survey  provided 
streamflow  estimates  for  24  streams  in  Wisconsin. 
The  estimates  were  made  by  the  use  of  (1)  mid- 
monthly  measurements,  (2)  basin  characteristics, 
and  (3)  drainage-area-discharge  relations.  The  mid- 
monthly  measurement  technique  probably  pro- 
vides the  best  estimtes  of  streamflow  in  streams 
that  may  be  affected  by  storage  in  lakes.  However, 
it  is  costly,  requires  1  year  of  measurements,  and 
results  cannot  be  obtained  until  streamflow  data 
from  gaging  stations  in  the  area  have  been  proc- 
essed. The  basin-characteristics  technique  is 
quicker  and  provides  good  estimates,  but  defining 
the  basin  parameters  is  difficult.  The  drainage-area- 
discharge  technique  also  provides  good  streamflow 
estimates,  and  it  is  quick,  convenient,  and  inexpen- 
sive. However,  the  streamflow  estimates  obtained 
from  drainage-area-discharge  relations  may  be 
biased  because  the  technique  is  based  on  gaging- 
station  records  for  large  steams  that  do  not  have 
the  variability  of  smaller  streams  and  that  typically 
do  not  reflect  the  influence  of  lake  storage. 
(Kosco-USGS) 
W80-05878 


APPLICATION     OF    THE     HEC-5     HYDRO- 
POWER  ROUTINES, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  4A. 
W80-05927 


ADOPTION  OF  FLOOD  FLOW  FREQUENCY 
ESTIMATES  AT  UNGAGED  LOCATIONS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
M.  W.  Burnham. 

Training  Document  No  1 1,  February  1980.  47  p,  1 
Fig,  7  Ref,  2  Append. 

Descriptors:  'Flood  flow,  'Flood  frequency,  'Fre- 
quency curves,  'Estimating,  Flood  discharge,  Hy- 
drograph  analysis,  Discharge(Water),  Analytical 
techniques,  Hydrologic  aspects, 

Watersheds(Basins),  Precipitation(Atmospheric), 
Ungaged  locations. 

The  purpose  of  this  paper  was  to  present  the 
concept  of  adopting  flood  flow  frequency  relation- 
ships at  ungaged  locations  based  on  all  the  availa- 
ble information.  This  method  essentially  compares 
the  flood  flow  frequency  results  of  various  proce- 
dures and  adopts  a  function  which  may  constitute 
the  results  of  one  procedure  or  may  be  a  construct- 
ed function  which  in  its  entirety  is  none  of  those 


analytically  or  otherwise  determined.  The  empha- 
sis was  placed  on  the  need  of  the  professional 
performing  the  analysis  to  understand  available 
procedures,  study  considerations  which  affect  the 
analysis  and  utilization  of  field  reconnaissance  in- 
formation, all  of  which  influence  the  evaluation 
process  and  subsequent  reliability  of  the  results.  An 
appendix  was  included  which  described  in  detail 
selected  categories  of  procedures  commonly  used 
in  analysis  of  flood  flow  frequency  relationships 
for  ungaged  locations.  The  appendix  included  de- 
scriptions of  the  methodologies  involved  in  using 
the  individual  procedures  and  listed  the  primary 
advantages  and  limitations  of  each.  The  use  of  the 
adopted  frequency  curve  concept  provides  insight 
as  to  the  variability  and  reliability  of  the  results, 
places  proper  emphasis  on  the  end  product,  the 
frequency  curve,  and  generally  results  in  better 
flood  flow  frequency  estimates.  (Humphreys- 
ISWS) 
W80-05928 


INTRODUCTION  AND  APPLICATION  OF 
KINEMATIC  WAVE  ROUTING  TECHNIQUES 
USING  HEC-1, 

Hydrologic  Engineering  Center,  Davis,  CA. 
J.  J.  DeVries,  and  R.  C.  MacArthur 
Training  Document  No  10,  May   1979.  98  p,   19 
Fig,  5  Tab,  27  Ref,  2  Append. 

Descriptors:  'Flood  routing,  'Urban  runoff, 
•Model  studies,  'Urban  hydrology,  Analytical 
techniques,  Theoretical  analysis,  Mathematical 
models,  Equations,  Hydrograph  analysis,  Comput- 
er models,  Systems  analysis,  Training, 
Discharge(Water),  Overland  flow,  Flow,  Method- 
ology, Unsteady  flow,  Watersheds(Basins),  Open 
channel  flow,  Storm  drains,  Routing,  Urban  drain- 
age, 'Kinematic  wave  routing,  HEC-1,  Gutter 
flow,  Subbasins. 

This  document  discussed  the  application  of  the 
kinematic  wave  routing  method  in  HEC-1  for  ana- 
lyzing urban  runoff  processes.  The  physical  proc- 
esses of  the  urban  runoff  and  streamflow  routing 
were  discussed  briefly  and  related  to  the  kinematic 
wave  capabilities  in  the  HEC-1  Flood  Hydrograph 
Package.  Data  requirements  along  with  specific 
methods  of  applying  kinematic  wave  routing  tech- 
niques to  runoff  problems  in  urban  hydrology  and 
example  applications  of  the  method  to  analyze 
typical  problems  were  discussed.  Chapter  1  pre- 
sented introductory  material  necessary  for  an  un- 
derstanding of  the  theory,  assumptions,  equations, 
and  numberical  methods  incorporated  into  HEC-1 
for  kinematic  wave  flood  routing.  Chapter  2  ex- 
plained methods  of  applying  kinematic  wave  rout- 
ing techniques  using  HEC-1.  An  example  problem 
was  presented  to  illustrate  HEC-1  input  and  output 
data,  and  effects  of  changes  to  numerical  values  of 
the  parameters  were  discussed.  Results  of  a  "hand" 
calculation  were  given  in  an  Appendix  to  illustrate 
the  basic  solution  procedure.  (Humphreys-ISWS) 
W80-05929 


AQUEOUS-AND  SEDIMENT-PHASE  NITRO- 
GEN YIELDS  FROM  FIVE  SOUTHERN  PINE 
WATERSHEDS, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05939 


LOW  FLOW  AND  STORMWATER  QUALITY 
IN  URBAN  CHANNELS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05943 


STORMWATER   DETENTION   IN   DEVELOP- 
ING WATERSHEDS, 

Espey-Huston  and  Associates,  Inc.,  Houston,  TX. 
C.  B.  Amandes,  and  P.  B.  Bedient. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE2,  Proceedings  Paper  15335,  p  403419, 
April    1980.   8   Fig,   4  Tab,    17   Ref.    1    Append. 


Descriptors:  'Detention  reservoirs,  'Effects, 
•Sediments,  'Pollutants,  'Model  studies,  Math- 
ematical models,  Drainage,  Storage,  Storage  tanks, 
Storm  runoff,  Urban  runoss,  Watersheds(Basins), 
Water  management(Applied),  Suspended  solids, 
Phosphorus,  Nitrogen,  Water  quality,  Hydrology, 
'Houston(TX),  Developing  watersheds. 

A  method  for  evaluating  the  effects  of  subdivision 
scale  detention  storage  basins  on  watershed  hydro- 
logic  and  water  quality  response  was  identified  and 
applied  to  a  developing  watershed  in  Houston, 
Texas.  Data  used  in  the  modeling  efforts  were 
obtained  from  historic  flow  records  and  mesured 
storm  pollutant  concentrations.  Reductions  in  peak 
flows  and  sediment  export  provided  by  various 
sizes  of  detention  basins  were  analyzed  by  the 
model  STOREME  for  200-acre  (80-ha)  developed 
areas.  The  results  indicated  that  storage  volumes 
on  the  order  of  30-60%  of  the  runoff  volumes  can 
reduce  flood  peaks  to  predevelop  levels.  Sedimnet 
removal  efficiencies  in  the  basins  are  between  90% 
and  100%.  Analysis  of  various  levels  of  storage 
controls  on  different  frequency  storms  suggests 
that  an  optimum  control  level  exists.  The  results 
were  extended  to  define  the  overall  watershed 
response  for  different  land  uses  in  Keegans  Bayou 
(Sims-ISWS) 
W80-05944 


LOG  PEARSON  TYPE  3  DISTRIBUTION:  A 
GENERALIZED  EVALUATION, 

Saint   Johns   River   Water   Management   District, 
Palatka,  FL. 
D.  V.  Rao 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceeedings  Paper  15391.  p  853-872,  May  1980.  8 
Fig,  5  Tab,  4  Ref,  2  Append. 

Descriptors:  'Flood  frequency,  'Probability,  'Dis- 
tribution patterns.  Flow,  Streamflow,  Low  flow, 
Floods,  Frequency,  Statistical  methods,  Hydrol- 
ogy, Log  Pearson  distributions,  Probability  theory. 
Probability  distributions,  Proability  density  func- 
tions. 

A  generalized  study  of  log  Pearson  type  3  distrib- 
tuion  (LP)  was  perfomed  in  terms  of  the  dimen- 
sionless  variate  which  has  a  population  mean  of 
unity  The  bounds  of  LP  and  different  forms  as- 
sumed by  it  were  presented  on  the  basis  of  the 
variance  and  skewness  coefficient.  It  was  seen  that 
as  LP  deviates  more  and  more  from  the  two  pa- 
rameter log-normal  distribution,  its  upper  bound 
becomes  small,  the  lower  bound  becomes  large, 
and  its  form  disintegrates  to  J,  reverse  J  or  U 
shape,  some  of  which  are  hydrologically  unreason- 
able. The  K  values  for  different  return  periods 
indicate  that  a  bias  in  skew  estimate  does  not  affect 
the  quantities  of  LP  in  the  same  manner  for  all 
ranges  and  for  all  return  periods.  (Sims-ISWS) 
W8O-05949 


HYDROGRAPHS  BY  SINGLE  LINEAR  RESER- 
VOIR MODEL, 

Army  Engineer  District,  Los  Angeles,  CA. 
J.  T.  Pedersen,  J.  C.  Peters,  and  O.  J.  Helweg. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15430,1  p  837-852,  May  1980.   10 
Fig,  4  Tab,  18  Ref,  2  Append 

Descriptors:  'Hydrographs.  'Rainfall-runoff  rela- 
tionships, 'Model  studies,  Mathematical  models. 
Runoff.  Urban  runoff,  Watersheds(Basins),  Cities, 
Unit  hydrographs,  Discharge(Water),  Drainage. 
Storage,  Water  storage,  Hydrology.  Hydraulic  si- 
militude. 

A  single  linear  reservoir  (SLR)  model  was  present- 
ed that  provided  a  simple  means  for  developing 
runoff  hydrographs  for  small,  urbn  watersheds 
The  model  only  requires  one  parameter.  K.  which 
can  be  estimated  from  watershed  and  precipitation 
characteristics  Several  methods  for  estimating  K 
and  the  results  of  testing  the  model  on  various 
watersheds  were  presented.  (Sims-ISWS) 
W80-05950 


WATER  CYCLE— Field  2 
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WINTERTIME  FLOW  DISTRIBUTION  IN 
RIVER  CHANNELS, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
H.  T.  Shen,  and  N.  L.  Ackermann. 
Journal  of  the  Hydraulics  Division,  American 
Socity  of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15427,  p  805-817,  May  1980.  8  Fig, 
1  Tab,  17  Ref,  2  Append. 

Descriptors:  'Rivers,  *Ice  cover,  'Flow  ♦Distribu- 
tion patterns,  'Model  studies,  Mathematical 
models,  Streamflow,  Channels,  Channel  flow, 
Open         channel  flow,  Ice,  Winter, 

DischargefWater),  Hydraulics,  Simulation  analysis. 

Analytical  formulas  were  derived  for  predicting 
the  transverse  flow  distribution  in  river  channels 
based  on  the  cross-sectional  geometry  and  rough- 
ness coefficients.  Both  free  surface  flows  and  ice- 
covered  flows  were  considered.  Field  data  were 
used  to  validate  the  analysis.  Applications  of  this 
analysis  to  hydraulic  and  transport  processes  in 
rivers  were  discussed.  (Sims-ISWS) 
W80-05951 


CHARACTERISTICS  OF  LOW  FLOWS, 

American  Society  of  Civil  Engineers,  New  York. 
Hydraulics  Div. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15400,  p  717-731,  May  1980.  3  Fig, 
1  Tab,  39  Ref,  1  Append. 

Descriptors:  'Low  flow  'Streamflow,  'Florida, 
Hydraulics,  Basins,  Analysis,  Water  quality, 
Reach(Streams),  Degradation(Stream),  Analytical 
techniqlues,  Surface  waters,  'Low  flow  evalua- 
tion, 'Surface  water  hydrology,  'Ochlockonee 
River,  Meteorological  factors,  Geologic  factors, 
Basin  factors,  Low  flow  forecasting. 

A  Task  Committee  of  the  Surface  Water  Hydrol- 
ogy Committee  was  organized  in  1976  to  deter- 
mine the  types  of  low-flow  information  needed,  to 
describe  available  methods  of  characterizing  low 
flows,  and  to  identify  needed  analysees  and  data 
collection.  Responses  to  a  Task  Committee  survey 
of  users  of  low-flow  information  indicated  the  need 
for  better  estimates  of  flow-flow  characteristics  at 
ungaged  sites.  Available  analytical  methods  were 
described  and  evaluated,  sources  of  low-flow  infor- 
mation were  given,  and  some  recently  proposed 
techniques  were  reported.  Low-flow  data  on  many 
addiional  streams  were  needed.  (Roberts-ISWS) 
W80-05954 


STORMWATER  DRAINAGE  IN  URBAN 
AREAS, 

National  Building  Research  Inst.,  Pretoria  (South 

Africa). 

L.  C.  Miles. 

Municipal  Engineer  (Johannesburg),  Vol  10,  No  2, 

p  25-26,  28-30,  32-35,  1979.  3  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Stormwater,  'Urban  drainage,  'Ur- 
banization, 'Runoff,  'Drainage  systems,  'Peak  dis- 
charge, Infiltration,  Hydrology,  Attenuation, 
Water  storage,  Roads,  Climates,  Channels,  Vegeta- 
tion effects,  City  planning. 

Current  practices  and  problems  in  urban  storm 
water  drainage  are  discussed.  Urban  hydrology  is 
very  complex  and  is  dependent  on  infiltration,  rate 
and  volume  of  runoff,  pollution,  climate,  and  ero- 
sion. Infiltration  of  water  into  the  soil  is  the  most 
important  of  these  and  it  will  affect  surface,  subsur- 
face, and  ground  water  runoff.  The  high  rate  and 
volume  of  runoff  creates  high  flood  peaks  even 
after  moderate-sized  storms.  It  is  not  economically 
feasible  using  current  drainage  practices  to  com- 
pletely control  such  problems,  especially  in  subur- 
ban areas.  The  main  purposes  of  a  drainage  system 
are:  (1)  control  of  runoff  to  minimize  loss  of  life 
and  property  caused  by  infrequent  storms;  (2)  pre- 
vent disruption  of  the  community  by  frequent 
storms;  and  (3)  reduce  erosion,  pollution,  and  loss 
of  runoff.  A  drainage  system  consisting  of  two 
cooperative  systems,  a  minor  system  to  control 
frequent  storms  (culverts,  underground  pipework) 
and  a  major  system  to  control  infrequent  storms 


(storage  areas,  open  drainage  canals,  flood  plains, 
streets),  provides  the  best  solution.  The  type  of 
minor  system  in  an  urban  development  should  be 
decided  by  balancing  the  cost  against  the  inconve- 
nience to  the  community.  Fifty  years  should  be  the 
minimum  return  period  of  the  design  storm.  Re- 
gional drainage  problems  should  be  addressed  by 
all  concerned  parties  within  the  total  drainage 
region.  (Sidney-IPA) 
W80-05994 
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DOCUMENTATION  OF  A  FINITE-ELEMENT 
TWO-LAYER  MODEL  FOR  SIMULATION  OF 
GROUND- WATER  FLOW, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
M.  J.  Mallory. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-140932, 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-18,  August  1979.  347  p,  2  Fig,  6  Ref. 

Descriptors:  'Finite  element  analysis,  'Model  stud- 
ies, 'Mathematical  models,  'Groundwater  move- 
ment, 'Base  flow,  Aquifer  characteristics,  Ground- 
water recharge,  Transmissivity,  Storage  coeffi- 
cient, Numerical  analysis,  Equations,  Computer 
programs,  California,  'FORTRAN  IV,  'Galerkin 
finite-element  method. 

This  report  documents  a  finite-element  model  for 
simulation  of  ground-water  flow  in  a  two-aquifer 
system  where  the  two  aquifers  are  coupled  by  a 
leakage  term  that  represents  flow  through  a  confin- 
ing layer  separating  the  two  aquifers.  The  model 
was  developed  by  Timothy  J.  Durbin  (U.S.  Geo- 
logical Survey)  for  use  in  ground-water  investiga- 
tions in  southern  California.  The  documentation 
assumes  that  the  reader  is  familiar  with  the  physics 
of  ground-water  flow,  numerical  methods  of  solv- 
ing partial-differential  equations,  and  the  FOR- 
TRAN IV  computer  language.  It  was  prepared  as 
part  of  the  investigations  made  by  the  U.S.  Geo- 
logical Survey  in  cooperation  with  the  San  Bernar- 
dino Valley  Municipal  Water  District.  (Kosco- 
USGS) 
W80-05702 


GEOCHEMICAL  SIGNIFICANCE  OF 

GROUNDWATER  DISCHARGE  AND  CAR- 
BONATE SOLUTION  TO  THE  FORMATION 
OF  CALETA  XEL  HA,  QUINTANA  ROO, 
MEXICO, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

W.  Back,  B.  B.  Hanshaw,  T.  E.  Pyle,  L.  N. 
Plummer,  and  A.  E.  Weidie. 

Water  Resources  Research,  Vol  15,  No  6,  p  1521- 
1535,   December    1979.    12   Fig,   3  Tab,   20  Ref. 

Descriptors:  'Geochemistry,  'Groundwater, 
*Discharge(Water),  'Mexico,  'Groundwater  avail- 
ability, Carbonates,  Hydrogeology,  Limestones, 
Water  chemistry,  Sampling,  Groundwater  move- 
ment, Freshwater,  Saline  water,  Encroachment, 
Mineralogy,  Equilibrium,  Calcite,  Brackish  water, 
Mass  transfer,  *Xel  Ha,  'Quintana  Roo(Mexico). 

Xel  Ha,  Quintana  Roo,  Mex.,  is  a  lagoon  whose 
location  and  morphology  are  partly  controlled  by 
the  fracture  pattern  in  upper  Pleistocene  coral-reef 
limestone.  Chemical,  isotopic,  and  hydrologic  ob- 
servations were  made  nearby  where  ground  water 
could  be  sampled.  Additionally,  vertical  profiles  of 
similar  observations  were  made  at  stations  within 
the  lagoon.  Regionally,  a  thin  lens  of  rapidly 
moving  fresh  ground  water  overlies  a  thick  body 
of  nearly  stagnant  saline  ground  water  that  is  close 
to  ocean  water  in  chemical  composition.  These 
two  chemically  distinct  ground  waters  are  separat- 
ed by  a  thin  zone  of  diffusion  and  both  are  at  or 
slightly  beyond  saturation  with  respect  to  calcite. 
When  these  two  end-member  ground  waters  mix 
to  form  the  brackish  dispersion  zone,  the  resulting 
solution  is  undersaturated  with  respect  to  calcite. 
This  was  confirmed  by  mass  transfer  and  isotopic 
modeling  which  show  that  the  mixing  of  two  solu- 


tions of  different  ionic  strength,  and  each  saturated 
with  respect  to  calcite,  results  in  an  undersaturated 
solution.  Model  calculations  indicate  that  as  much 
as  1.23  millimoles  of  calcium  carbonate  may  be 
dissolved  per  kilogram  of  water.  We  hypothesize 
that  many  of  the  cuspate  beaches  along  the  east 
coast  of  the  Yucatan  formed  in  this  manner  and 
that  mixing  of  waters  of  different  chemistry  may 
be  an  important  geomorphic  process  in  certain 
geologic-hydrologic  settings.  (Kosco-USGS) 
W80-05704 


THE  GEOCHEMISTRY  OF  THE  FOX  HILLS- 
BASAL  HELL  CREEK  AQUIFER  IN  SOUTH- 
WESTERN NORTH  DAKOTA  AND  NORTH- 
WESTERN SOUTH  DAKOTA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  C.  Thorstenson,  D.  W.  Fisher,  and  M.  G.  Croft. 

Water  Resources  Research,  Vol  15,  No  6,  p  1479- 

1498,  December  1979.  9  Fig,  5  Tab,  68  Ref. 

Descriptors:  'Geochemistry,  'Groundwater, 
'Aquifers,  'North  Dakota,  'South  Dakota,  Alka- 
linity, Gases,  Cation  exchange,  Groundwater 
movement,  Groundwater  recharge,  Water  quality, 
Water  chemistry,  Computer  models,  Carbon  ra- 
dioisotopes, Potentiometric  level,  Equilibrium,  Ion 
exchange,  'Southwestern  North  Dakota,  North- 
western South  Dakota,  'Fox  Hills  Formation, 
'Hell  Creek  Formation. 

The  Upper  Cretaceous  Fox  Hills  Formation  and 
the  basal  part  of  the  overlying  Hell  Creek  Forma- 
tion constitute  an  important  aquifer  in  the  Fort 
Union  coal  region.  Throughout  most  of  southwest- 
ern North  Dakota  and  northwestern  South  Dakota 
the  aquifer  is  at  depths  ranging  from  1,000  to  2,000 
feet,  except  for  exposures  along  the  Cedar  Creek 
anticline.  Water  flows  in  the  aquifer  from  south- 
west to  northeast,  with  flow  rates  of  a  few  feet  per 
year.  The  recharge  and  discharge  areas  of  the 
aquifer  are  separated  by  a  north-south  trending 
transition  zone  in  which  significant  changes  in 
water  chemistry  occur.  Computer  modeling  and 
carbon  isotope  data  suggest  the  following  reactions 
in  the  recharge  area.  Carbon  dioxide  derived  from 
lignitic  carbon  reacts  to  dissolve  carbonate  miner- 
als, with  cations  then  being  exchanged  for  sodium 
on  clay  minerals.  The  high  pH  in  the  aquifer  is  the 
result  of  buffering  by  carbonate-ion  exchange  equi- 
libria. These  changes  can  be  accounted  for  by 
reactions  in  the  aquifer:  (1)  Sulfate  is  reduced  by 
lignitic  carbon  with  formation  of  pyrite;  (2)  Hydro- 
gen-ion concentration  is  continuously  buffered  by 
the  carbonate-ion  exchange  equilibria.  Chemical 
and  hydrologic  data  suggest  that  the  increase  in 
sodium  chlorine  results  from  upward  movement  of 
small  volumes  of  water  into  the  Fox  Hills  aquifer 
from  the  transition  zone  eastward.  Redox  reactions 
in  the  aquifer  are  closely  analogous  to  those  ob- 
served in  pore  waters  of  reducing  marine  sedi- 
ments. Reactions  approach,  but  not  achieve,  true 
thermodynamic  equilibrium.  Measurements  of 
redox  potential  suggest  a  down-gradient  decrease 
in  redox  potential.  The  measurements  are  not  ame- 
nable to  quantitative  interpretation.  (Kosco-USGS) 
W80-05705 


BAROMETRIC  FLUCTUATIONS  IN  WELLS 
TAPPING  DEEP  UNCONFINED  AQUIFERS, 

Geological    Survey,    Lubbock,    TX.    Water    Re- 
sources Div. 
E.  P.  Weeks. 

Water  Resources  Research,  Vol  15,  No  5,  p  1167- 
1176,  October  1979.  8  Fig,  20  Ref. 

Descriptors:  'Barometric  efficiency,  'Water  level 
fluctuations,  'Water  wells,  'Water  table,  'Atmos- 
pheric pressure,  Zone  of  aeration,  Groundwater, 
Aquifers,  Analog  models,  Soil  water  movement, 
Infiltration,  'Ogallala  Formation. 

Water  levels  in  wells  screened  only  below  the 
water  table  in  unconfined  aquifers  fluctuate  in  re- 
sponse to  atmospheric  pressure  changes.  These 
fluctuations  occur  because  the  materials  composing 
the  unsaturated  zone  resist  air  movement  and  have 
capacity  to  store  air  with  a  change  in  pressure. 
Consequently,  the  translation  of  any  pressure 
change   at   land   surface   is   slowed   as   it   moves 
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Group  2F — Groundwater 

through  the  unsaturated  zone  to  the  water  table, 
but  it  reaches  the  water  surface  in  the  well  instan- 
taneously. Thus  a  pressure  imbalance  is  created 
that  results  in  a  water-level  fluctuation.  Barometric 
effects  on  water  levels  in  unconfined  aquifers  can 
be  computed  by  solution  of  the  differential  equa- 
tion governing  the  flow  of  gas  in  the  unsaturated 
zone  subject  to  the  appropriate  boundary  condi- 
tions. Solutions  to  this  equation  for  two  sets  of 
boundary  conditions  were  applied  to  compute 
water-level  response  in  a  well  tapping  the  Ogallala 
Formation  near  Lubbock,  Texas  from  simultaneous 
microbarograph  records.  One  set  of  computations, 
based  on  the  step  function  unit  response  solution 
and  convolution,  resulted  in  a  very  good  match 
between  computed  and  measured  water  levels.  A 
second  set  of  computations,  based  on  analysis  of 
the  amplitude  rations  of  simultaneous  cyclic  micro- 
barograph  and  water-level  fluctuations,  gave  in- 
consistent results  in  terms  of  the  unsaturated  zone 
pneumatic  properties  but  provided  useful  insights 
on  the  nature  of  unconfined-aquifer  water-level 
fluctuations.  (Kosco-USGS) 
W80-05710 


GROUND-WATER-QUALITY  DATA  FROM 
THE  NORTHERN  POWDER  RIVER  BASIN, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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HYDROGEOLOGIC  DATA  FROM  THE 
NORTHERN  POWDER  RIVER  BASIN, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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THE  MASS  BALANCE  APPROACH:  APPLICA- 
TION TO  INTERPRETING  THE  CHEMICAL 
EVOLUTION  OF  HYDROLOGIC  SYSTEMS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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A  SUMMARY  OF  MEASURED  HYDRAULIC 
DATA  FOR  THE  SERIES  OF  STEADY  AND 
UNSTEADY  FLOW  EXPERIMENTS  OVER 
PATTERNED  ROUGHNESS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

D.  L.  Collins,  and  K.  M.  Flynn. 
Available  from  OFSS  Bx  25425,  Fed.  Ctr.  Denver, 
CO.,  paper  copy  $184.25,  microfiche  $3.50.  Geo- 
logical Survey  open-file  report  79-1260  (basic  data) 
Part  I  and  II,  August  1979.  1404  p,  3  Fig,  39  Tab,  1 
Ref. 

Descriptors:  'Flood  plains,  'Open-channel  flow, 
•Steady  flow,  'Unsteady  flow, 

'Roughness(Hydraulic),  Streambeds,  Grassed  wa- 
terways, Flow  rates,  Flow  characteristics,  Channel 
morphology,  Elevation,  Hydrographs,  Hydrologic 
data,  Analytical  techniques,  'Flood  Plain  Simula- 
tion Facility,  'Bay  St  Louis(Miss). 

This  report  summarizes  and  makes  available  to 
other  investigators  the  measured  hydraulic  data 
collected  during  a  series  of  experiments  designed 
to  study  the  effect  of  patterned  bed  roughness  on 
steady  and  unsteady  open-channel  flow.  The  pat- 
terned effect  of  the  roughness  was  obtained  by 
clear-cut  mowing  of  designated  areas  of  an  other- 
wise fairly  dense  coverage  of  coastal  Bermuda 
grass  approximately  250  mm  high.  All  experiments 
were  conducted  in  the  Flood  Plain  Simulation 
Facility  during  the  period  of  October  7  through 
December  12,  1974.  Data  from  18  steady  flow 
experiments  and  10  unsteady  flow  experiments  are 
summarized.  Measured  data  included  are  ground- 
surface  elevations,  grass  heights  and  densities, 
water-surface  elevations  and  point  velocities  for  all 
experiments.  Additional  tables  of  water-surface 
elevations  and  measured  point  velocities  are  in- 
cluded  for  the  clear-cut  areas  for  most  experi- 


ments. One  complete  set  of  average  water-surface 
elevations  and  one  complete  set  of  measured  point 
velocities  are  tabulated  for  each  steady  flow  ex- 
periment. Time  series  data,  on  a  2-minute  time 
interval,  are  tabulated  for  both  water-surface  ele- 
vations and  point  velocities  for  each  unsteady  flow 
experiment.  All  data  collected,  including  individu- 
al records  of  water-surface  elevations  for  the 
steady  flow  experiments,  have  been  stored  on  com- 
puter disk  storage  and  can  be  retrieved  using  the 
computer  programs  listed  in  the  attachment  to  this 
report.  (Kosco-USGS) 
W80-05722 


GENERAL  CONSERVATION  EQUATIONS 
FOR  MULTI-PHASE  SYSTEMS:  3.  CONSTITU- 
TIVE THEORY  FOR  POROUS  MEDIA  FLOW, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
M.  Hassanizadeh,  and  W.  G  Gray. 
Advances  in  Water  Resources,  Vol  3,  No  1,  p  25- 
40,  March  1980.  29  Ref,  3  Append. 

Descriptors:  'Mathematical  models,  'Equations, 
•Porous  media,  'Groundwater  movement,  Flow, 
Darcys  law,  Theoretical  analysis,  Momentum 
equation,  Entropy,  Energy  equation,  Thermody- 
namics, Multi-phase  flow,  Kinematics. 

Equations  that  describe  single  phase  fluid  flow  and 
transport  through  an  elastic  porous  media  were 
obtained  by  applying  constitutive  theory  to  a  set  of 
general  multiphase  mass,  momentum,  energy,  and 
entropy  equations  Linearization  of  these  equations 
yielded  a  set  of  equations  solvable  upon  specifica- 
tion of  the  material  coefficients  that  arise.  Further 
restriction  of  the  flow  to  small  velocities  proved 
that  Darcy's  law  is  a  special  case  of  the  general 
momentum  balance.  (Visocky-ISWS) 
W80-05739 


THE  'CHEAT  SHEET:  A  NEW  TOOL  FOR  THE 
FIELD  EVALUATION  OF  WELLS  BY  STEP- 
TESTING, 

Anderson  and  Kelly,  Boise,  ID. 
J.  E.  Kelly,  K.  E.  Anderson,  and  W.  L.  Burnham. 
Ground  Water,  Vol  18,  No  3,  p  294-298,  May-June 
1980.  5  Fig,  23  Ref. 

Descriptors:  'Aquifer  testing,  'Pump  testing, 
•Data  processing,  'Analytical  techniques,  Draw- 
down, Specific  capacity,  Transmissivity,  Flow, 
Water  yield,  Discharge(Water),  Groundwater, 
Aquifers,  Pipe  flow,  Hydraulics,  Turbulent  flow, 
Laminar  flow,  Wells,  Water  wells,  Hydrology. 

Step-testing  of  wells  penetrating  a  jointed,  frac- 
tured, sometimes  cavernous  limestone-dolomite  ar- 
tesian aquifer  showed  characteristic  patterns  of 
extreme  variation  in  specific  capacity  at  different 
discharge  rates.  The  application  of  principles  de- 
veloped by  Jacob  for  well-loss  determinations,  and 
subsequent  modifications  by  others,  did  not  yield 
meaningful  results.  It  was  found  that  a  log-log 
relationship  between  discharge  and  drawdown, 
through  a  large  number  of  steps,  could  be  used  to 
evaluate  the  degree  of  nonlinear  head  losses  in  and 
near  the  well  bore  and  make  possible  the  extrapola- 
tion of  drawdowns  at  higher  discharge  rates.  This 
technique  also  has  been  used  to  estimate  transmissi- 
vity which,  in  at  least  one  instance,  was  confirmed 
by  the  subsequent  evaluation  of  observation-well 
data  by  both  straight-line  and  type-curve  methods. 
The  easy  use  and  rapid  initial  evaluation  of  test 
data  afforded  by  this  method  gave  rise  to  the  name 
•Cheat  Sheet.'  (Sims-ISWS) 
W80-05741 


A  NOTE  ON  POSSIBLE  USE  OF  MICROCOM- 
PUTERS FOR  AQUIFER  STUDD2S, 

J.  K.  Risner. 

Ground  Water,  Vol  18,  No  3,  p  291-293,  May- June 

1980.  2  Fig,  4  Ref. 

Descriptors:  'Computers,  'Computer  programs, 
'Groundwater,  'On-site  investigations,  Mathemat- 
ical models,  Equations,  Theis  equation,  Aquifers, 
Aquifer  testing,  Data  processing,  Hydrology,  'Mi- 
crocomputers, Finite  difference  models. 

Microcomputers  can  be  a  major  tool  for  the  hy- 
drologist.  Small  and  portable,  microcomputers  can 


be  useful  for  the  acquisition  and  modeling  of  an 
aquifer  while  on  site.  This  would  result  in  very  low 
cost  for  computer  usage  and  fast  processing  time. 
Their  low  cost  makes  the  availability  almost  uni- 
versal. Tests  were  run  on  the  TRS-80  system  using 
the  Prickett  finite  difference  model  and  the  Theis 
equation.  The  results  indicate  that  with  the  excep- 
tion of  memory  storage  no  problems  should  arise 
With  newer  generations  of  microcomputers  core 
memory  storage  will  no  longer  be  a  problem. 
(Sims-ISWS) 
W80-05742 


GROUND-WATER    MANAGEMENT    IN    THE 
HIGH  PLAINS, 

Oklahoma    Water    Resources    Board,    Oklahoma 

City,  Planning  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-05743 


ESTIMATING  TRANSMISSIVITY  AND  WELL 
LOSS  CONSTANT  USING  MULTIRATE  TEST 
DATA  FROM  A  PUMPED  WELL, 

Geological  Survey  of  Victoria  (Australia). 

G.  Y.  Nahm. 

Ground  Water,  Vol  18,  No  3,  p  281-285,  May-June 

1980.  2  Fig,  1  Tab,  5  Ref. 

Descriptors:  'Aquifers,  'Pumping,  'Model  studies, 
•Estimating  equations,  Mathematical  models, 
Transmissivity,  Drawdown,  Storage,  Ground- 
water, Pump  testing,  DischargefWater),  Hydrol- 
ogy, Well  loss  constant. 

Since  the  introduction  of  the  Theis  equation  in 
1935,  many  attempts  have  been  made  to  estimate 
aquifer  parameters  from  pumping  test  data  ob- 
tained from  discharge  wells.  This  practice  has  been 
criticized  by  most  groundwater  hydrologists  be- 
cause commonly  the  well  loss  factor  is  not  dealt 
with  in  an  acceptable  manner.  This  paper  present- 
ed a  method  of  estimating  transmissivity  and  well 
loss  constant  with  due  consideration  for  the  well 
loss  factor  by  using  a  programmable  calculator  to 
obtain  regression  constants  of  a  best-fit  curve  to 
the  data  obtained  from  a  number  of  short  tests  at 
different  pumping  rates.  A  set  of  simultaneous 
equations  was  derived  from  which  the  transmissi- 
vity and  well  loss  constant  can  be  calculated. 
(Sims-ISWS) 
W80-05744 


WELL-WATER  QUALITY  CHANGES  CORRE- 
LATED WITH  WELL  PUMPING  TIME  AND 
AQUIFER  PARAMETERS-FRESNO,  CALI- 
FORNIA, 

Science   and    Education   Administration,    Fresno, 

CA.  Water  Management  Research. 

For  primary  bibliographic  entry  see  Field  5A. 
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METHODOLOGY  FOR  MONITORING 
GROUND  WATER  AT  URANIUM  SOLUTION 
MINES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W80-05746 


DETERMINATION  OF  THE  LOCATION  AND 

coNNEcnvrrY  of  fractures  in  meta- 

MORPHIC  ROCK  WTTH  IN-HOLE  TRACERS, 

Du  Pont  de  Nemours  (E.I.)  and  Co..  Aiken,  SC. 

Savannah  River  Lab. 

I.  W.  Marine. 

Ground  Water,  Vol  18,  No  3,  p  252-261,  May-June 

1980.    12  Fig,    1   Tab,  4  Ref.   DOE  AT(07-2)-l. 

Descriptors:  'Hydrogeology,  'Boreholes,  'Bore- 
hole geophysics,  'South  Carolina. 
Fractures(Geologic),  Groundwater,  Groundwater 
movement,  Tracers,  Rocks,  Geology,  Drilling, 
Drillers  logs,  Hydraulic  conductivity.  Pumping. 
Path  of  pollutants,  Hydrology. 

In-hole  tracer  tests  were  used  in  a  geohydrologic 
investigation  of  metamorphic  rock  at  the  Savannah 
River  Plant  near  Aiken,  South  Carolina,  to  locate 
water-transmitting  fractures  and  to  determine  the 
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connectivity  of  these  fractures  between  boreholes. 
Only  after  development  of  a  conceptual  model  of 
the  fracture  occurrence  and  connection  could  the 
proper  methods  of  analysis  for  the  hydraulic  pa- 
rameters be  selected.  In-hole  tracers  were  used  to 
locate  fractures  in  a  borehole  and  supplemented 
other  methods,  such  as  core  inspection,  geophysi- 
cal logs,  borehole  wall  imaging  techniques,  dry 
drilling,  and  packer  tests.  The  first  three  of  these 
do  not  necessarily  investigate  fluid-transmitting 
fractures.  In  the  study  of  the  connectivity  of  frac- 
tures between  boreholes,  the  in-hole  tracer  tech- 
niques supplemented  determinations  by  the  rapid- 
ity of  hydraulic  response  and  the  use  of  between- 
well  tracer  tests.  In  hydraulically  transmissive 
rock,  fractures  were  located  by  changes  in  the 
velocity  of  the  tracer  pulse  in  response  to  adding 
fluid  to  the  well.  In  virtually  impermeable  rock, 
the  movement  of  the  tracer  pulse  in  the  rock  was 
normalized  to  the  movement  of  another  tracer 
pulse  in  the  cased  portion  of  the  well  because  the 
movement  was  so  slow  that  direct  measurement 
was  difficult.  Connectivity  of  fractures  between 
boreholes  was  determined  by  placing  an  in-hole 
tracer  in  one  hole  and  measuring  the  movement 
induced  by  pumping  a  nearby  borehole.  From  this 
test,  it  was  determined  that  the  fractures  were 
interlacing,  and  single  fractures  did  not  extend 
from  one  borehole  directly  to  the  other.  (Sims- 
ISWS) 
W80-05747 


DISTRIBUTION  AND  PROBABLE  SOURCE 
OF  NITRATE  IN  GROUND  WATER  OF  PARA- 
DISE VALLEY,  ARIZONA, 

Oklahoma  Univ.,  Norman.  School  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 
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TRACE-ORGANICS     BIODEGRADATION     IN 
AQUIFER  RECHARGE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOLUTION  OF  THE  TRANSPORT  EQUA- 
TIONS USING  A  MOVING  COORDINATE 
SYSTEM, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 

O.  K.  Jensen,  and  B.  A.  Finlayson. 
Advances  in  Water  Resources,  Vol  3,  No  1,  p  9-18, 
March  1980.  7  Fig,  4  Tab,  27  Ref. 

Descriptors:  •Mathematical  models,  •Ground- 
water movement,  *Mass  transport,  •Convection, 
•Diffusion,  Finite  element  analysis,  Equations, 
Porous  media,  Numerical  analysis, 

Boundaries(Surfaces),  Moving  coordinate  system, 
Variable  grid  size,  Finite-difference  analysis. 

A  convection-diffusion  equation  arises  from  the 
conservation  equations  in  miscible  and  immiscible 
flooding,  thermal  recovery,  and  water  movement 
through  desiccated  soil.  When  the  convection  term 
dominates  the  diffusion  term,  the  equations  are 
very  difficult  to  solve  numerically.  Owing  to  the 
hyperbolic  character  assumed  for  dominating  con- 
vection, inaccurate  oscillating  solutions  result.  A 
new  solution  technique  minimizes  the  oscillations. 
The  differential  equation  is  transformed  into  a 
moving  coordinate  system  which  eliminates  the 
convection  term  but  makes  the  boundary  location 
change  in  time.  The  authors  illustrated  the  new 
method  on  two  one-dimensional  problems:  the 
linear  convection-diffusion  equation  and  a  nonlin- 
ear diffusion  type  equation  governing  water  move- 
ment through  desiccated  soil.  Transforming  the 
linear  convection  diffusion  equation  into  a  moving 
coordinate  system  gives  a  diffusion  equation  with 
time  dependent  boundary  conditions.  The  authors 
applied  orthogonal  collocation  on  finite  elements 
with  a  Crank-Nicholson  time  discretization.  Com- 
parisons were  made  to  schemes  using  fixed  coordi- 
nate systems.  The  equation  describing  movement 
of  water  in  dry  soil  is  a  highly  nonlinear  diffusion- 
type  equation  with  coefficients  varying  over  six 
orders  of  magnitude.  The  authors  solved  the  equa- 


tion in  a  coordinate  system  moving  with  a  time- 
dependent  velocity,  which  is  determined  by  the 
location  of  the  largest  gradient  of  the  solution.  The 
finite  difference  technique  with  a  variable  grid  size 
was  applied,  and  a  modified  Crank-Nicholson  tech- 
nique was  used  for  the  temporal  discretization. 
Comparisons  were  made  to  an  exact  solution  ob- 
tained by  similarity  transformation  and  with  an 
ordinary  finite  difference  scheme  on  a  fixed  coordi- 
nate system.  (Visocky-ISWS) 
W80-05767 


PRELIMINARY  ASSESSMENT  OF  DIFFER- 
ENT METHODS  FOR  BEDROCK  WATER 
WELL  LOCATION  AND  EVALUATION, 

Vermont  Univ.,   Burlington.   Dept.   of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05792 


GROUNDWATER     SEEPAGE    INTO    GREAT 
SOUTH  BAY,  NEW  YORK, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 
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FLOW  OF  DILUTE  POLYMERS  THROUGH 
POROUS  MEDIA, 

Karlsruhe  Univ.  (Germany,  F.R.). 

F.  Kaser,  and  R.  J.  Keller. 

Journal  of  the  Engineering  Mechanics  Division, 

American  Society  of  Civil  Engineers,  Vol  106,  No 

EM3,  Proceedings  Paper  15493,  p  525-541,  June 

1980.  14  Fig,  1  Tab,  11  Ref,  2  Append. 

Descriptors:  'Porous  media,  *Flow,  *Polymers, 
•Viscosity,  Pressure, 

Degradation(Decomposition),  Laboratory  tests, 
Resistance,  Saturation,  Reynolds  number,  Newto- 
nian fluids,  Viscoelastic  effects. 

The  flow  of  dilute  polymer  solutions  throgh 
porous  media  was  investigated  experimentally. 
Large  increases  in  flow  resistance  were  noted, 
considerably  higher  than  would  be  expected  from 
Newtonian  theory.  This  phenomenon  was  exam- 
ined in  terms  of  the  viscoelastic  properties  of  the 
polmer  solutions.  It  was  shown  that  the  pressure 
gradient  decreases  along  the  porous  medium  due  to 
degradation  of  the  polymer.  The  degradation  was 
shown  to  increase  with  increased  strain  rate.  The 
onset  of  viscoelastic  effects  and  the  maximum  in- 
crease in  resistance  were  examined  in  terms  of  a 
previously  developed  model  and  were  shown  to  be 
reasonably  consistent.  (Visocky-ISWS) 
W80-05837 


AVAILABILITY  OF  FRESH  AND  SLIGHTLY 
SALINE  GROUND  WATER  IN  THE  BASINS 
OF  WESTERNMOST  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

J.  S.  Gates,  D.  E.  White,  W.  D.  Stanley,  and  H. 
Ackermann. 

Geological  Survey  open-file  report  78-663,  Octo- 
ber 1978.  1 15  p,  27  Fig,  2  Tab,  49  Ref. 

Descriptors:  •Groundwater  availability,  'Fresh- 
water, *Salinity,  *Texas,  Hydrologic  data, 
Aquifers,  Water  level  fluctuations,  Test  wells, 
Sampling,  Chemical  analysis,  Water  quality,  Water 
storage,  Groundwater  recharge,  Pumping,  Draw- 
down, Water  supply,  Water  yield,  Water  utiliza- 
tion, •Westernmost  Texas,  Saline  water-freshwater 
interfaces. 

Significant  quantities  of  fresh  ground  water  occur 
in  the  basin  fill  of  the  northern  Hueco  bolson  and 
lower  Mesilla  Valley  and  in  the  Wildhorse  Flat, 
Michigan  Flat,  Lobo  Flat,  and  Ryan  Flat  areas  of 
the  Salt  Basin;  and  may  occur  in  Red  Light  Draw, 
Presidio  bolson,  and  Green  River  valley.  More 
than  20  million  acre-feet  of  freshwater  is  estimated 
to  be  in  storage  in  the  basin  fill  of  westernmost 
Texas.  About  12  million  acre-feet,  or  more  than 
half,  is  in  El  Paso  County  in  the  Hueco  bolson  and 
Mesilla  Valley.  In  addition,  the  basins  contain 
about  7  million  acre-feet  of  slightly  saline  water  in 
basin  fill,  in  Rio  Grande  alluvium  in  the  Hueco 


bolson  and  lower  Mesilla  Valley,  and  in  the  Capi- 
tan  Limestone  in  the  northern  Salt  Basin.  Ground- 
water pumping  for  municipal  supply  and  industrial 
use  in  the  El  Paso  area  caused  water-level  declines 
of  as  much  as  74  feet  during  1903-73,  and  pumping 
for  irrigation  in  the  Salt  Basin  caused  a  maximum 
decline  of  150  feet  at  Lobo  Flat  during  1949-73. 
Additional  development  of  ground  water  in  west- 
ernmost Texas  will  be  accompanied  by  further 
declines  in  water  levels,  and  will  probably  induce 
local  migration  of  slightly  saline  or  poorer  quality 
water  into  freshwater  areas.  Land-surface  subsi- 
dence could  occur  in  local  areas  where  water-level 
declines  are  large  and  the  basin  fill  contains  large 
amounts  of  compressible  clay.  (Kosco-USGS) 
W80-05877 


SIMULATED  CHANGES  IN  WATER  LEVEL  IN 
THE  PINEY  POINT  AQUIFER  IN  MARY- 
LAND, 

Geological   Survey,   Townson,   MD.   Water   Re- 
sources Div. 
J.  F.  Williams,  HI. 

Maryland  Geological  Survey  Report  of  Investiga- 
tions No  31,  1979.  50  p,  21  Fig,  6  Plates,  7  Tab,  39 
Ref. 

Descriptors:  *Model  studies,  'Water  levels, 
Aquifers,  'Maryland,  'Groundwater,  Computer 
models,  Hydrogeology,  Drawdown,  Confined 
water,  Leakage,  Observation  wells,  Water  level 
fluctuations,  Hydrologic  propertis,  Aquifer  charac- 
teristics, Potentiometric  level,  Forecasting,  Water 
requirements,  Withdrawal,  Methodology,  •Piney 
Point  aquifer(MD),  Two-dimensional  simultion, 
Finite-difference  methods. 

A  two-dimensional  finite-difference  computer 
model  of  the  freshwater  part  (less  than  250  milli- 
grams per  liter  chloride)  of  the  Piney  Point  aquifer 
in  Maryland  was  developed  to  simulate  and  predict 
future  drawdown  in  the  aquifer.  The  aquifer  was 
modeled  as  a  confined  aquifer  recharged  by  leak- 
age from  an  overlying  aquifer,  which  is  separated 
from  the  Piney  Point  by  semiconfining  material. 
Calibration  was  obtained  by  comparing  computed 
versus  measured  water-level  changes  between  the 
years  1952-76,  1970-74,  1974-75,  and  1975-76.  The 
aquifer  characteristics  determined  to  represent  the 
Piney  Point  aquifer  were:  Transmissivity,  less  than 
100  to  6,200  feet  squared  per  day;  and  storage 
coefficient,  0.0003.  The  characteristics  determined 
to  represent  the  semiconfining  material  were:  Ver- 
tical hydraulic  conductivity,  1x10  to  the  minus  8th 
power  to  1x10  to  the  minus  12th  power  feet  per 
second;  specific  storage,  .000006  per  foot;  and 
thickness,  50  to  305  feet.  The  model  predicts  future 
water-level  changes  in  the  aquifer  between  1976- 
80,  1976-85,  and  1976-90  when  pumped  under  a 
variety  of  probable  and  hypothetical  withdrawl 
arrangements.  Predictions  indicate  that  pumping 
rates  based  on  the  best  estimates  of  future  pumping 
will  not  cause  serious  additional  declines  in  the 
potentiometric  surface  of  the  aquifer  by  1990.  Pre- 
dictions also  indicate  that  excessive  drawdowns 
would  not  occur  in  most  areas  if  all  appropriated 
water  was  pumped  in  addition  to  estimated  nonap- 
propriated future  pumping.  Pumpage  that  would 
be  required  for  proposed  nuclear  powerplants 
would  seriously  affect  future  water  levels  in  those 
areas  adjacent  to  the  powerplants.  (Kosco-USCG) 
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MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  NORTHERN  PART  OF  THE 
GILA  RIVER  DRAINAGE  FROM  PAINTED 
ROCK  DAM  TO  TEXAS  HILL  AREA,  MARI- 
COPA, PIMA,  AND  YUMA  COUNTIES,  ARI- 
ZONA--1978, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  GILA  RIVER  DRAINAGE 
FROM  TEXAS  HILL  TO  DOME  AREA  AND  IN 
THE  WESTERN  MEXICAN  DRAINAGE  AREA, 
MARICOPA,  PIMA,  AND  YUMA  COUNTIES, 
ARIZONA-1977. 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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SUMMARY  APPRAISALS  OF  THE  NATION'S 
GROUND-WATER  RESOURCES-LOWER 

COLORADO  REGION, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-05885 


PHYSICAL    CHARACTERISTICS    OF    SOME 
MINESOILS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy 

For  primary  bibliographic  entry  see  Field  3B. 

W80-05955 


GROUND-WATER    POLLUTION    BY    SEPTIC 
TANK  DRAINFIELDS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-05958 


METHOD  AND  APPARATUS  FOR  TAPPING 
GROUNDWATER, 

H.  Bielaczek. 

U.S.  Patent  No  4,176,716,  7  p,  5  Fig,  16  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  1,  p  109,  December  4,  1979. 

Descriptors:  *Patents,  'Groundwater,  'Water 
sources,  Water  wells,  Shallow  wells,  Equipment, 
Pumps. 

The  invention  is  concerned  with  shallow  wells, 
i.e.,  those  deriving  their  water  from  water-bearing 
ground  strata  up  to  a  depth  of  about  ten  meters, 
i.e.,  from  essentially  the  upper  water-bearing  strata. 
The  method  comprises  inserting  a  probe  into  the 
ground  and  taking  soil  samples  until  a  water-bear- 
ing stratum  has  been  located;  thereupon  sinking  a 
riser  tube  into  the  soil  to  the  water-bearing  stra- 
tum, and  inserting  water-conveying  means  into  the 
riser  tube.  The  water-conveying  means  may  com- 
prise an  element  with  a  foot  valve,  such  as  a  hose 
or  conduit  of  metallic  or  non-metallic  (e.g.,  rubber, 
synthetic  plastic)  material.  It  may  also  comprise 
suction  means,  such  as  a  pump  or  the  like.  (Sinha  - 
OEIS) 
W80-05962 
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PARTICULAR  SOLUTIONS  TO  THE  PROB- 
LEM OF  HORIZONTAL  FLOW  OF  WATER 
AND  AIR  THROUGH  POROUS  MEDIA  NEAR 
A  WATER  TABLE, 

Cold    Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

Y.  Nakano. 

Advances  in  Water  Resources,  Vol  3,  No  1,  p  19- 

24,  March  1980.  9  Ref. 

Descriptors:  'Mathematical  models.  'Soil  water 
movement,  'Water  table  aquifers,  'Unsaturated 
flow,  Groundwater  movement,  Equations,  Theo- 
retical analysis,  Flow,  Porous  media,  Water  table, 
Darcys  law,  Air-water  interfaces,  Two-phase  flow, 
Air-water  mixture,  Air  flow. 

Particular  solutions  to  the  problem  of  horizontal 
flow  of  water  and  air  through  porous  media  near  a 
water  table  were  derived,  and  regularity  properties 
of  the  solutions  were  presented.  It  was  found  that  a 
singularity  occurs  in  the  solutions  at  the  water 
table,  and  the  water  table  can  be  interpreted  as  an 
acceleration  wave  of  the  nth  order  in  terms  of 
either  air  or  water  flow  where  n  is  a  positive 
integer.  Effects  of  air  flow  on  water  flow  were 
discussed.  (Visocky-ISWS) 
W80-05734 


SOLUTION  OF  THE  TRANSPORT  EQUA- 
TIONS USING  A  MOVING  COORDINATE 
SYSTEM, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-05767 


THERMOGRAPHY  FOR  ESTIMATING  NEAR- 
SURFACE  SOIL  MOISTURE  UNDER  DEVEL- 
OPING CROP  CANOPIES, 

South    Dakota   State   Univ.,    Brookings,    Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-05768 


PERMEABLE  BACKFILL  EFFECTS  ON 
WATER  REMOVAL  BY  SUBSURFACE 
DRAINS  IN  CLAY  SOIL, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
G.  S.  Taylor,  S.  S.  Hundal,  and  N.  R.  Fausey. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  1,  p  104-108,  January- 
February  1980.  5  Fig,  15  Ref. 

Descriptors:  'Subsurface  drains,  'Backfill,  'Per- 
meability, Drainage,  Tile  drainage,  Subsurface 
drainage,  Soils,  Soil  types,  Clays,  Silts,  On-site 
investigations,  Irrigation,  Soil  water,  Soil  moisture, 
Soil  science,  Agricultural  engineering,  Permeable 
backfill. 

A  highly  permeable  backfill  was  created  by 
trenching  and  backfilling  directly  over  drains  in- 
stalled 6  yr  earlier  in  a  lakebed  clay  soil.  The 
backfill  increased  drain  flow  rates  by  a  factor  of 
two  to  four  during  periods  of  ponding  but  had  no 
effect  on  flow  rates  after  ponding  ceased.  The  full 
potential  of  the  backfill  could  not  be  determined 
because  of  the  limited  hydraulic  capacity  of  the 
drains.  The  backfill  had  no  effect  on  water  table 
drawdown,  apparently  because  of  excellent  surface 
drainage  that  diverted  ponded  water  from  un- 
trenched  drains  to  adjacent  trenched  ones.  After 
one  year,  flow  rates  remained  the  same  where  the 
permeable  backfill  extended  to  within  5  cm  of  the 
drain  but  were  reduced  20-25%  where  the  backfill 
extended  to  the  drain.  (Sims-ISWS) 
W8O-0582O 


STOCHASTIC  MODEL  OF  FLOW  THROUGH 
STRATFIED  SOILS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  M.  Ali,  T.  H.  Wu,  and  N.  Y.  Chang. 
Journal  of  the  Geotechnical  Engineering  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
GT6,  Proceedings  Paper  15487,  p  593-610,  June 
1980.  15  Fig,  19  Ref,  1  Append.  NSF  ENG76- 
20852. 

Descriptors:  'Soils,  'Statistical  methods,  'Markov 
processes,  'Stochastic  processes,  'Permeability, 
•Varves,  Soil  physical  properties,  Model  studies, 
Probability,  Seepage,  Clays,  Flow,  Soil  water 
movement,  Stratified  soils. 

The  flow  through  stratified  soils  was  analyzed 
using  probability  theory.  The  stratification  was 
represented  by  a  stochastic  model  composed  of 
two  Markov  chains.  Studies  were  made  on  two 
varved  clays  and  a  glacial  outwash  deposit.  Seep- 
age in  stratified  soils  was  analyzed  by  a  random 
flow  model.  The  stochastic  model  for  soil  stratifi- 
cation was  incorporated  in  the  flow  model.  Simula- 
tion techniques  were  used  to  obtain  the  statistical 
properties  of  the  permeability  of  the  varved  clay 
and  outwash  deposits.  The  mean,  variance,  and 
autocorrelation  functions  of  permeability  were 
computed  and  compared  with  experimental  results 
from  a  varved  clay.  (Visocky-ISWS) 
W80-05838 


RAPID  DETERMINATION  OF  SOIL  WATER 
CHARACTERISTIC  BY  THERMOCOUPLE 
PSYCHROMETRY, 

Soil  Conservation  Service,  Price,  UT. 

F.  R.  Riggle,  and  D.  C.  Slack. 

Transactions  of  the  Amrican  society  of  Agricultur- 


al Engineers,  Vol  23,  No  1,  p  99-103,  January- 
February  1980.  5  Fig,  3  Tab,  27  Ref. 

Descriptors:  'Soil  water,  'Soil  moisture,  'Mea- 
surement, 'Analytical  techniques,  Laboratory 
tests,  Hygrometry,  Equipment,  Temperature,  Soil 
temperature,  Pressure,  Soil  pressure,  Soils,  Soil 
tests,  Soil  properties,  Soil  science,  Thermocouple 
psychrometry. 

A  procedure  was  developed  for  determination  of 
the  soil  water  characteristic  curve  with  thermo- 
couple psychrometry.  Complete  soil  water  charac- 
teristic curves  were  obtained  for  a  Nicollet  clay 
loam,  a  Waukegan  silt  loam,  and  a  Hubbard  sand 
within  one  week  in  ambient  air  conditions.  The 
curves  obtained  by  the  psychrometer  method  com- 
pared favorably  with  those  obtained  by  pressure 
methods.  (Sims-ISWS) 
W80-05871 


THE  EFFECT  OF  PROFILE  MODIFICATION 
OF  A  FRAGIUDALF  ON  WATER  EXTRAC- 
TION AND  GROWTH  BY  GRAIN  SORGHUM, 

Science  and  Education  Administration,  Lafayette, 

IN.;  and  Purdue  Univ.,  Lafayette,  IN.  Dept.  of 

Agronomy. 

J.  M.  Bradford,  and  R.  W.  Blanchar. 

Soil  Science  Society  of  American  Journal,  Vol  44, 

No  2.  p  374-378,  March-April  1980.  3  Fig,  4  Tab,  5 

Ref. 

Descriptors:  'Soils,  'Soil  profiles,  'Soil  water, 
•Crops,  Grain  sorghum.  Soil  treatment.  Mixing, 
Permeability,  Soil  movement,  Sawdust,  Limes, 
Subsoil,  ON-site  investigations,  Soil  science.  Agri- 
culture, Fragipan  soils. 

The  dense  and  slowly  permeable  layer  in  fragipan 
soils  restricts  the  downward  movement  of  water 
and  plant  roots.  Thoroughly  mixing  a  Hobson  soil 
profile  (Typic  Fragiudalfs)  and  incorporating  lime 
and  sawdust  into  the  profile  increased  sorghum 
grain  yields  and  water  storage.  Over  a  3-year 
period,  sorghum  grain  yields  were  increased  by 
50%  due  to  the  mixing  process  alone  and  by  150% 
when  lime  and  sawdust  were  added  prior  to 
mixing.  The  water  storage  in  the  early  growing 
season  was  greater  in  sawdust-incorporated  modi- 
fied soil  plots,  and  greater  amounts  of  water  were 
utilized  by  the  plants  during  the  growing  season. 
The  natural  fragipan  profile  contained  the  greatest 
amount  of  water  in  late  summer,  but  water  in  or 
below  the  fragipan  was  not  accessible  to  the  plant 
because  of  restriction  on  rooting.  (Sims-ISWS) 
W80-05940 


ALFALFA  FOR  HYDROLOGIC  CONTROL  OF 

SALINE  SEEPS, 

Science   and    Education    Administration,    Sidney, 

MT 

A.  D.  Halvorson,  and  C.  A.  Reule 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  2,  p  370-374,  March-April  1980.  7  Fig,  2  Tab, 
10  Ref. 

Descriptors:  'Saline  soils,  'Alfalfa,  'Soil  water, 
Water  management(Applied).  Salts,  Salinity,  Vege- 
tation effects,  Water  levels.  Percolation,  Infiltra- 
tion, Soil  water  movement,  Reharge, 
Precipitation(Atmosopheric),  Drainage,  Crops, 
Soils,  Hydrology,  Saline  seeps. 

Saline  seeps  affect  extensive  dry  cropland  areas  in 
the  Northern  Great  Plains  and  methods  need  to  be 
devised  to  control  them.  The  effectiveness  of  al- 
falfa (Medicago  sativa  L.)  in  controlling  saline 
seepage  on  northern  Great  Plains  small  grain  dry- 
land farms  was  studied  from  1971  to  1977.  Alfalfa, 
when  grown  on  about  80%  of  the  recharge  area, 
reduced  the  deep  percolation  of  soil  water  and 
provided  hydrologic  control  for  two  seep  areas 
within  1  year  after  its  establishment  in  recharge 
areas.  As  the  perched  water  table  receded,  the  soil 
surface  in  the  discharge  (seepage)  area  dried  allow- 
ing passage  of  farm  implements,  soil  salinity  de- 
creased, and  weeds,  grasses,  and  crops  grew  better 
in  the  seepage  area.  In  contrast,  a  buffer  strip  of 
alfalfa  (occupying  about  20%  of  recharage  area) 
on  the  upslope  side  of  a  saline  seep  did  not  provide 
hydrologic    control.    Greenhouse    data    indicated 
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that  a  alfalfa  yields  will  decrease  rapidly  if  soil 
salinity  increases  to  high  levels  above  a  saline 
water  table.  Reduced  plant  growth  resulted  when 
salts  accumulated  in  the  root  zone  as  water  moved 
upward  by  capillary  action.  When  in  situ  root  zone 
salinity  reached  an  EC  of  38  mmho/cm,  alfalfa 
growth  essentially  ceased  It  was  concluded  that 
alfalfa  can  effectively  control  the  hydrology  of 
saline  seep  areas  if  it  is  grown  on  a  major  portion 
of  the  recharge  area.  (Sims-ISWS) 
W80-05941 

COMPARISON  OF  FIELD  AND  LABORA- 
TORY DETERMINED  HYDRAULIC  CONDUC- 
TIVITY VALUES, 

Auburn  Univ.,  AL.  Dept.  of  Soils. 

J.  H.  Dane. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  2,  p  228-231,  March- April  1980.  5  Fig,  2  Tab, 

15  Ref. 

Descriptors:  'Hydraulic  conductivity,  "On-site 
tests,  "Laboratory  tests,  "Moisture  content,  "Pres- 
sure head,  Soil  properties,  Soil  profiles,  Soil  mois- 
ture, Cores,  Irrigation,  Bulk  density,  Unsaturated 
soil,  Water  retention  curves. 

Several  new  methods  of  determining  hydraulic 
conductivity  (K)-volumetric  water  content  (theta) 
relations  have  been  developed  recently.  Emphasis 
is  on  simplification  of  procedures  that  determine 
K(theta)  relations  in  the  field.  This  paper  compares 
four  different  procedures  by  which  K(theta)  rela- 
tions were  determined  for  several  horizons  of  a 
Troup  loamy  sand  (Grossarenic  Faleudults).  The 
first  procedure  consisted  of  in  situ  measurement  of 
water  content  and  pressure  head  profiles  following 
irrigation.  All  measurements  were  obtained  with 
the  soil  surface  covered  to  prevent  evaporation. 
The  data  were  used  to  calculate  K(theta)  values. 
The  second  procedure  consisted  of  a  model  that 
used  water  retention  curves  and  saturated  K  values 
determined  on  undisturbed  core  samples.  The  third 
method  was  a  variation  of  the  second  in  that  water 
retention  data  were  used  as  measured  in  situ.  The 
fourth  method  used  in  situ  measured  water  content 
data  only.  For  the  coarse  textured  soil  used  in  this 
investigation  the  latter  method  was  modified  in 
that  two  empirical  equations  were  needed  instead 
of  one  to  represent  one  K(theta)  relation.  All  four 
methods  resulted  in  K(theta)  relations  that  were  in 
fairly  good  agreement.  (Visocky-ISWS) 
W80-05956 

SIMULTANEOUS  TRANSPORT  OF  SURFACE- 
APPLIED  SALTS  AND  WATER  THROUGH 
UNSATURATED  SOILS  AS  AFFECTED  BY  IN- 
FILTRATION, REDISTRIBUTION,  AND  EVAP- 
ORATION, 

Isfahan  Univ.  (Iran).  Inst,  of  Horticulture. 
I.  S.  Dahiya,  M.  Singh,  and  S.  Hajrasuliha. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  2,  p  223-228,  March-April  1980.  6  Fig,  1  Tab, 
17Ref. 

Descriptors:  "Leaching,  "Salts,  "Infiltration, 
"Evaporation,  Soils,  Soil  types,  Soil  water,  Soil 
moisture,  Chlorides,  Profiles,  Soil  profiles,  Soil 
science,  Soil  water  movement,  Soil  water  redis- 
tribution. 

A  study,  conducted  in  soil  columns  and  involving 
three  texturally  different  initially  moist  and  dry 
soils,  verified  certain  concepts  regarding  simulta- 
neous transport  of  surface-applied  salts  and  water 
under  transient  unsaturated  flow  conditions.  Cal- 
cium chloride,  spread  on  the  soil  surface,  was 
leached  with  water  under  transient  and  steady 
infiltration  conditions.  Salt  and  water  profiles  were 
determined  immediately  following  infiltration  and 
after  matching  total  infiltration,  redistribution,  and 
evaporation  times.  Chloride  was  leached  more  effi- 
ciently and  to  relatively  deeper  depths  with  lower 
than  with  higher  rates  of  water  application  only  in 
sandy  and  sandy  loam  soils.  Appreciable  chloride 
accumulation  occurred  during  evaporation  in  sur- 
face layers  of  these  soils  in  columns  initially 
leached  with  continuous  ponding  of  water.  Irre- 
spective of  water  application  rates,  nearly  no 
upward  movement  of  salts  occurred  in  clay  soil 
due  to  evaporation.  In  all  cases,  the  displacement 


of  salts  by  invading  salt-free  water  did  not  show 
piston-like  behavior  as  reported  by  some  workers. 
In  contrast  to  some  earlier  reports,  the  advance  of 
the  salt  front  was  dependent  on  the  initial  soil 
water  content.  Upward  movement  of  salts  toward 
surface  layers  due  to  evaporation  was  greater  in 
initially  moist  sandy  loam  and  initially  dry  sandy 
soils.  (Sims-ISWS) 
W80-05957 

2H.  Lakes 


PHYSIOCOCHEMICAL  FACTORS  AND 
THEIR  EFFECTS  ON  ALGAL  GROWTH  IN  A 
NEW  SOUTHERN  CALIFORNIA  RESERVOIR, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div.  • 
For  primary  bibliographic  entry  see  Field  5C. 
W80-05720 


WIND  WAVES  IN  THE  NARROWS  OF  A  RES- 
ERVOIR, 

M.  I.  Krivoshey,  and  Ye.  M.  Fedulova. 
Soviet  Hydrology:  Selected  Papers,  Vol  16,  No  4, 
p  326-329,  1977.  3  Fig,  1  Tab,  3  Ref.  Translated 
from  Transactions  of  the  State  Hydrologic  Insti- 
tute (Trudy  GGI),  No  247,  p  122-128,  1977. 

Descriptors:  *Waves(Water),  "Reservoirs,  "On-site 
investigations,  Lakes,  Analysis,  Foreign  research, 
Data  collections,  Height,  Fetch,  Winds,  "USSR, 
Wind  waves. 

This  analysis  of  wind  waves  in  reservoir  narrows 
was  based  on  the  station  data  and  shipboard  obser- 
vations in  the  Klimovka  and  Sengiley  narrows  of 
the  Kuybyshev  Reservoir.  The  minimum  width  of 
the  Klimovka  narrows  is  3.5  km,  and  of  the  Sengi- 
ley narrows,  7.5  km.  The  results  of  the  studies  can 
be  formulated  briefly  in  the  following  manner:  (1) 
The  height  of  wind  waves  in  narrows  differs  from 
that  in  pools.  The  coefficient  of  variation  of  wave 
height  in  narrows  depends  on  wind  speed,  the 
width  of  the  narrows,  and  fetch.  As  a  rule,  it  is  less 
than  unity.  However,  with  very  small  fetches  or 
with  very  high  wind  speeds  this  coefficient  can  be 
greater  than  unity.  (2)  Wind  waves  are  virtually 
the  same  on  the  axis  of  the  narrows  and  in  the 
shore  area  for  constant  values  of  dimensionless 
fetch  and  dimensionless  depth.  An  insignificant 
difference  is  observed  at  low  wind  speeds  (W  less 
than  7  m/sec).  (3)  The  nature  of  formation  of  the 
wave  field  in  the  narrows  during  longitudinal  and 
transverse  winds  is  virtually  identical.  (4)  The  co- 
efficient of  variation  of  wave  height  at  the  exit 
from  the  narrows  is  the  same  as  in  the  narrows, 
and  at  the  entrance  is  less  than  in  the  narrows. 
(Humphreys-ISWS) 
W80-05772 

SYSTEMS  OF  WIND  WAVES  IN  RESERVOIRS, 

M.  I.  Krivoshey,  and  S.  S.  Strekalov. 
Soviet  Hydrology:  Selected  Papers,  Vol  16,  No  4, 
p  270-272,   1977.  2  Fig,  5  Ref,  Translated  from 
Transactions   of  the    State    Hydrologic    Institute 
(Trudy  GGI),  No  246,  p  129-133,  1977. 

Descriptors:  "Reservoirs,  "Waves(Water),  "Model 
studies,  Winds,  Analytical  techniques,  Analysis, 
Mathematical  models,  On-site  data  collections, 
Lakes,  Foreign  research,  Statistical  methods, 
"USSR,  Wind  waves,  Spectral  analysis. 

The  term  'wave  system'  means  wave  motion 
having  a  single  origin  and  a  single-peak  frequency 
energy  spectrum.  A  subresonance  system  develops 
virtually  always,  while  the  formation  of  a  reso- 
nance system  requires  certain  conditions,  i.e.,  suffi- 
cient depth,  continuous  wind,  etc.  An  analysis  of 
the  main  statistical  characteristics  of  subresonance 
and  resonance  systems  was  given.  It  was  shown 
that:  (1)  Two  wave  systems,  subresonance  and 
resonance,  can  develop  in  reservoirs  10-20  m  deep 
at  low  wind  velocities  (to  7  m/sec).  (2)  The  inde- 
terminacy of  the  relation  between  dimensionless 
wave  height  and  dimensionless  fetch  for  large  rela- 
tive depths  is  due  to  the  fact  that  two  wave  sys- 
tems develop  in  reservoirs  at  low  wind  velocities 
(to  7  m/sec)  and  only  one  system,  subresonance,  at 
high  velocities  (10-20  m/sec).  (Humphreys-ISWS) 


W80-05774 

DETERMINATION  OF  PARAMETERS  FOR 
COMPUTING  THERMAL  POLLUTION 
ZONES  IN  HEATED  BODIES  OF  WATER, 

T.  N.  Filatova,  M.  R.  Tsippert,  I.  A.  Zair-Bek,  M. 
N.  Kumarina,  and  L.  I.  Minina. 
Soviet  Hydrology:  Selected  Papers,  Vol  16,  No  4, 
p  261-269,  1977.  6  Fig,  1  Tab,  7  Ref,  Translated 
from  Transactions  of  the  State  Hydrologic  Insti- 
tute (Trudy  GGI),  No  246,  p  97-112,  1977. 

Descriptors:  "Thermal  pollution,  "Model  studies, 
"Reservoirs,  "Heated  water,  Mathematical  models, 
Water  temperature,  Forecasting,  On-site  investiga- 
tions, Distribution,  Spatial  distribution,  Analytical 
techniques,  Analysis,  Foreign  research,  Thermal 
powerplants,  Currents(Water),  "USSR. 

The  results  presented  related  mainly  to  areas 
where  the  warm  water  of  the  Estonian  and  Baltic 
state  regional  electric  power  plants  that  is  dis- 
charged into  the  Narva  Reservoir  spreads  out. 
Thermal  pollution  zones  were  computed  for  areas 
measuring  0.3  x  2.5  km  and  1.5  x  3.0  km,  respec- 
tively. In  both  areas  the  thermal  pollution  zone  did 
not  exceed  the  limits  of  the  reference  areas.  Analy- 
sis of  the  data  obtained  led  to  the  following  conclu- 
sions: (1)  A  deviation  delta  t  of  the  computed 
temperatures  from  the  measured  temperatures  by 
3-4C  was  observed  most  often  (especially  in 
summer)  at  a  distance  of  200-250  m  downstream  of 
the  mouth  of  the  wasteway  of  the  Estonian  power 
plant.  This  can  probably  be  attributed  to  the  com- 
plex hydrodynamic  conditions  in  this  part  of  the 
reservoir.  In  the  rest  of  the  investigated  area  of  the 
Estonian  power  plant  the  value  of  delta  t  does  not 
exceed  +  or  -  1.0C.  The  values  of  delta  t  are  of  the 
same  order  of  magnitude  most  of  the  time  in  the 
area  of  the  Baltic  power  plant.  The  highest  values 
of  delta  t  here  are  about  +  or  -  2-4C  and  are 
recorded  mainly  in  autumn.  (2)  There  are  no  sig- 
nificant differences  in  the  results  of  computations 
from  mean  monthly  meteorological  data  and  data 
reduced  to  the  instant  of  measurement  of  the  tem- 
perature field,  as  well  as  in  the  results  of  computa- 
tions from  the  maximum  temperature  measured  at 
a  power  plant  and  at  the  mouth  of  the  wasteway. 
(3)  In  most  cases,  the  results  of  computations  agree 
well  and  satisfactorily  with  the  results  of  aircraft 
measurements.  (4)  Some  results  of  computations  of 
the  curves  of  the  temperature  drop  do  not  agree 
satisfactorily  with  the  results  of  observations  and 
require  additional  investigation.  (Humphreys- 
ISWS) 
W80-05775 

DISTRIBUTION  OF  NITROGENOUS  COM- 
POUNDS IN  A  SMALL  LAKE, 

Gumma  Inst,  of  Public  Health,  Maebashi  (Japan). 
M  Uchiyama,  T.  Yoshie,  and  T.  Akuzawa. 
Water  Research,  Vol  14,  No  5,  p  521-523,  1980.  4 
Fig,  1  Tab,  8  Ref. 

Descriptors:  "Nitrogen  compounds,  "Lakes, 
"Water  quality,  Distribution,  Nitrates,  Nitrites, 
Ammonia,  Amino  acids,  On-site  investigations, 
Analysis,  Data  collections,  Foreign  research, 
"Japan. 

The  distribution  and  fate  of  nitrogenous  com- 
pounds in  Jyonuma  Lake  were  investigated.  This 
lake  has  a  small  surface  area  (about  0.5  sq  km)  but 
is  long  and  relatively  narrow  and  shallow  (average 
water  depth  of  about  1  m).  The  influent  river  flows 
through  Tatebayashi  City  with  a  population  of 
about  65,000.  Green  algae  abound  in  this  lake. 
Direct  chemical  measurement  indicated  that  about 
50-60%  of  ammonia  nitrogen  was  converted  to 
organic  nitrogen,  and  a  part  of  this  sinks  down 
while  flowing  through  the  lake.  (Humphreys- 
ISWS) 
W80-05780 


NON-STEADY  STATE  BULK  TEMPERATURE 
DETERMINATION  FOR  STABILIZATION 
PONDS, 

Agency  for  International  Development,  Washing- 
ton, DC. 
J.  J.  Fritz,  D.  D.  Meredith,  and  A.  C.  Middleton. 


Field  2— WATER  CYCLE 
Group  2H— Lakes 


Water  Research,  Vol  14,  No  5,  p  413-420,  1980  6 
Fig,  2  Tab,  22  Ref. 

Descriptors:  'Oxidation  lagoons,  "Water  tempera- 
ture, 'Heat  balance,  *Model  studies,  Mathematical 
models,  Equations,  Evaporation,  Ponds,  Waste 
water  treatment,  Analytical  techniques,  Analysis, 
Solar  radiation,  Lakes,  Model  verification. 

This  paper  outlined  a  computational  procedure  to 
estimate  pond  bulk  liquid  temperature.  This  com- 
putational procedure  is  part  of  a  dynamic  bio- 
chemical model  for  wastewater  stabilization  ponds. 
The  equation  for  computing  mean  pond  tempera- 
ture was  derived  from  a  heat  and  mass  balance  for 
a  completely  mixed  pond.  The  resulting  time-de- 
pendent differential  equation  was  solved  for  a  4-h 
computational  time  step  to  compute  the  mean  pond 
temperature.  The  4-h  values  were  used  to  compute 
daily  and  weekly  values.  Reported  data  for  an 
existing  stabilization  pond  located  in  New  Mexico 
were  used  to  evaluate  the  model's  performance. 
Observed  solar  radiation,  24-h  composite  samples 
of  pond  liquid  temperature,  and  daily  values  for 
flow  rate,  wind  velocity,  relative  humidity,  air 
temperature,  and  water  temperature  were  reported 
for  approximately  1  year  at  the  site.  Correlation 
with  observed  data  was  satisfactory.  The  model 
results  were  sufficient  for  the  computation  of  stabi- 
lization pond  performance  using  biokinetic  expres- 
sions that  were  available  on  a  seasonal  basis.  This 
model  can  be  used  for  stabilization  ponds  and 
natural  shallow  lakes.  The  computational  proce- 
dure is  simple  and  can  be  used  in  conjunction  with 
complex  biochemical  models  to  predict  stabiliza- 
tion pond  performance.  (Humphreys-ISWS) 
W80-05782 


DEPOSITION  OF  DREDGED  SEDIMENT  AT 
OPEN  WATER  SITES, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  2L. 
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FACTORS  REGULATING  INTRAZOOPLANK- 
TON  PREDATION  BY  POLYPHEMUS  PEDI- 
CULUS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoo- 
logy. 

J.  F.  Haney,  and  M.  T.  Mattson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-200108, 
Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fische.  Water  Resources  Research  Center,  Univ.  of 
NH.  Research  Report  No  29,  1980.  154  p,  38  Fig, 
19  Tab,  79  Ref,  1  Append.  OWRT  A-041-NH(2), 
14-31-0001-5029. 

Descriptors:  "Microorganisms,  "Predators,  "Zoo- 
plankton,  "Cladocera,  "Computer  models,  "Cope- 
pods,  Ponds,  Mortality,  Lakes,  "Nauplii,  "Poly- 
phemus pediculus,  "Chonochilus,  Seasonal 
changes,  Seasonal  abundance,  Reproductive 
modes,  Biotic  factors,  Cyclopoids. 

A  stratified  random  sampling  design  was  evaluated 
in  its  ability  to  quantify  spatial  and  seasonal 
changes  in  the  abundance  of  the  predatory  clado- 
ceran,  Polyphemus  pediculus.  Seasonal  abundance 
was  typified  by  an  exponential  rise  to  a  spring 
maximum,  followed  by  an  exponential  decline  to  a 
summer  plateau,  and  a  final  decline  to  zero  in  late 
fall.  Changes  in  seasonal  abundance  resulted  pri- 
marily from  variation  in  natality  rates  of  the  Poly- 
phemus population  associated  with  alternation  be- 
tween parthenogenetic  and  gamogenetic  reproduc- 
tive modes.  In  the  spring  and  fall,  the  total  Poly- 
phemus population  was  primarily  littoral,  and  in 
the  summer  it  was  also  limnetic  in  distribution, 
although  mean  density  was  always  greatest  in  the 
littoral.  Diel  changes  in  population  distribution 
also  occurred,  and  the  population  was  aggregated 
at  the  lake  surface  in  the  day  and  dispersed  hori- 
zontally and  vertically  in  the  epilimnion  at  lnght. 
Daytime  patch  location  was  h'ghly  correlated  with 
wind  direction,  and  patch  configuration  was  de- 
pendent on  the  type  of  Polyphemus  (sexual  or 
asexual)  present.  A  compartment  model  is  pro- 
posed to  explain  the  relationship  between  patch 
formation  and  biological  and  environmental  fac- 


tors. A  deterministic  computer  model  was  used  to 
estimate  the  predation  impact  of  the  Polyphemus 
population  on  nauplii  and  Chonochilus.  Maximum 
spring  mortality  rates  for  these  prey  were  8-11%/ 
day. 
W80-05795 


SPRING  TRANSITION  PERIOD  IN  LAKE  ON- 
TARIO--A  NUMERICAL  STUDY  OF  THE 
CAUSES  OF  THE  LARGE  BIOLOGICAL  AND 
CHEMICAL  GRADIENTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

D.  Scavia,  and  J.  R.  Bennett. 
Canadian  Journal  of  Fisheris  and  Aquatic  Sciences, 
Vol  37,  No  5,  p  823-833,  May  1980.  9  Fig,  3  Tab, 
37  Ref 

Descriptors:  "Lakes,  "Lake  Ontario,  "chemicals, 
"Biological  communities,  "Model  studies,  Math- 
ematical models,  Physical  properties,  Water  tem- 
perature, Circulation,  Water  circulation,  Convec- 
tion. Upwelling,  Hydrodynamics,  Ecological  dis- 
tribution, Ecology,  Phytoplankton,  Zooplankton, 
Detritus,  Limnology. 

A  two-dimensinal  model  that  calculates  physical 
transport,  as  well  as  in  situ  biological  and  chemical 
transformations,  accurately  simulates  observatins 
made  along  a  north-south  transect  in  Lake  Ontario 
during  April-June  1972.  Simulation  results  show 
that,  during  the  transition  period  between  spring 
and  summer,  the  inshore-offshore  structure  of  bio- 
logical and  chemical  distributions  is  controlled  by 
the  interaction  of  in  situ  processes  and  differences 
in  vertical  mixing  on  either  side  of  the  4  C  iso- 
therm. Owing  to  reversals  in  flow  patterns,  the 
effect  of  advection  is  to  reduce  concentration  gra- 
dients, but  the  effect  on  overal  distributions  is 
minimal.  An  analysis  of  sinking  losses  in  one-  and 
two-dimensional  models  indicate  that  the  artificial- 
ly low  sinking  rates  used  in  one-dimensional 
models  of  the  Great  Lakes  result  from  the  neglect 
of  upwelling.  (Sims-ISWS) 
W80-05814 


FACTORS  AFFECTING  SALINITY  REDUC- 
TION IN  LAKE  TARPON,  PINELLAS 
COUNTY,  FLORIDA, 

Southwest   Florida  Water   Management   District, 

Brooksville. 

For  primary  bibliographic  entry  see  Field  5B. 
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MODELING  RESERVOIR  SYSTEM  WITH 
PUMPED  STORAGE, 

Army  Engineer  District,  Savannah,  GA. 
G.  F.  McMahon,  V.  R.  Bonner,  and  B.  S.  Eichert. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR1,  Proceedings  Paper 
15248,  p  239-254,  March  1980.  3  Fig,  4  Tab,  13 
Ref,  2  Append. 

Descriptors:  "Reservoirs,  "Reservoir  operation, 
"Pumped  storage,  "Model  studies,  Mathematical 
models,  Hydroelectric  power,  Dams,  Storage, 
Water  levels,  Reservoir  releases,  Pumping,  Simula- 
tion analysis,  "Russell(Richard  B)  Dam(GA),  "Sa- 
vannah River(GA). 

The  Richard  B.  Russell  Dam  and  Lake  Project  is 
presently  under  construction  and  is  being  placed  in 
tandem  between  Hartwell  and  Clark  Hill,  two 
existing  multipurpose  hydropower  plants  on  the 
Savannah  River.  System  operational  simulations 
were  performed  in  support  of  a  feasibility  study  for 
the  installation  of  pump  turbines  at  Russell,  using  a 
version  of  the  Corps  of  Engineers  HEC-5C  com- 
puter program  modified  for  system  power  and 
pumped  storage.  Information  developed  from  the 
simulations  include  system  hydropower  produc- 
tion, pumping  energy  requirements,  daily  reservoir 
pool  fluctuations,  and  reservoir  elevation  statistics. 
This  information  was  useful  in  judging  the  effects 
of  the  addition  of  pumped  storage  on  system  hy- 
dropower production  and  reservoir  recreation 
useability,  as  well  as  in  ascertaining  efficient 
system  operational  methods.  (Sims-ISWS) 


W80-05821 


SHALLOW  WATER  SURFACE  WAVE  ELEVA- 
TION DISTRIBUTIONS, 

Coastal  Engineering  Research  Center,  Fort  Bel- 

voir,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 
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BENTHIC  AND  ATMOSPHERIC  CONTRIBU- 
TIONS TO  THE  NUTRIENT  BUDGETS  OF  A 
SOFT-WATER  LAKE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Biological  Sci- 
ences. 

R.  W.  Kortmann. 

Limnology  and  Oceanography  Vol  25  No  2  p  229- 
239.  1980.  6  Fig,  6  Tab,  22  Ref.  OWRT-A-071- 
CONN(3),  1 4-3 1 -0007-6007 

Descriptors:  "Phosphorus,  "Silica,  Diurnal,  Incu- 
bation, Atmosphere,  "Nutrients,  "Eutrophication. 
•Lakes,  "Soft-water  bog  lake,  "Benthic  contribu- 
tion, Dissolved  nitrogen,  Ferrous  iron,  Benthic 
flux,  Sediment  interstitial  water  sampling  tech- 
niques. 

Steady  state,  in  situ  incubation,  and  empirical  phos- 
phorus models  were  used  to  quantify  the  fluxes  of 
nutrient  and  redox  active  materials  in  Dunham 
Pond  Benthic  flux  contributions  were  about  16 
and  45%  of  the  annual  silica  and  ammonia  budgets 
Labile  dissolved  organic  nitrogen  is  used  by  the 
lake  system  while  refractory  dissolved  organic  ni- 
trogen is  being  produced.  The  phosphorus  reten- 
tion estimate  based  on  aerial  water  loading  predict- 
ed spring  phosphorus  concentration  and  loading 
more  accurately  than  that  based  on  the  phosphorus 
budget.  Atmospheric  contributions  of  phosphorus 
and  dissolved  nitrogen  account  for  25  and  10%  of 
the  respective  annual  budgets. 
W80-05833 


MEASUREMENT  OF  WHOLE  LAKE  SEDI- 
MENT ACCUMULATION  AND  PHOSPHORUS 
RETENTION  USING  LEAD-210  DATING, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy 

For  primary  bibliographic  entry  see  Field  2J. 
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TWO-DIMENSIONAL      HEATED      JETS      IN 
SHALLOW  WATER, 

Iowa  Univ.,  Iowa  City. 

For  primary  bibliographic  entry  see  Field  5B. 
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ACCURACY  OF  HARBECK  DIAGRAM  FOR 
FORCED  EVAPORATION, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
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DENSITY     CURRENTS     IN     SIDEARMS     OF 
COOLING  PONDS, 

Iowa  Univ.,  Iowa  City,   Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5B. 
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PERFORMANCE  OF  POWER  PLANT  COOL- 
ING LAKES  IN  POLAND, 

Institute  of  Meteorology  and  Water  Management, 
Warsaw  (Poland).  Water  Management  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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HEAT  LOSS  FROM  SIDEARMS  OF  COOLING 
LAKES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

T.  W.  Sturm,  and  J.  F.  Kennedy. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5.  Pro- 
ceedings Paper   15398,  p  783-804,  May   1980.   10 
Fig,  10  Ref,  3  Append 


WATER  CYCLE— Field  2 


Descriptors:  'Heat  balance,  *Lakes,  *Cooling, 
•Model  studies.  Heated  water,  Mathematical 
models,  Heat  transfer,  Water  temperature,  Buoyan- 
cy, Analytical  techniques,  Profiles,  Numerical 
analysis,  Laboratory  tests,  Currents(Water),  Densi- 
ty currents,  Stratification. 

Gravity  currents  arising  from  thermally  induced 
buoyancy  in  sidearms  of  cooling  lakes  were  ana- 
lyzed with  a  numerical  model  that  was  based  in 
part  on  experimental  observations.  The  boundary 
layer  forms  of  the  momentum  and  thermal  energy 
equations  were  solved  by  a  variation  of  the 
Karman-Polhausen  technique.  The  numerical 
model  incorporates  the  coupling  between  the  mo- 
mentum and  thermal  energy  equations  that  results 
from  thermally  induced  buoyancy  forces  that  di- 
minish as  cooling  of  the  water  surface  occurs 
through  natural  heat  transfer  processes.  The  nu- 
merical model  results  for  surface  heat-loss  rate 
from  the  sidearm,  entrance  discharge,  and  surface 
temperature  drop  along  the  sidearm  were  shown 
ultimately  to  depend  on  the  Grashof  number  and 
modified  Prandtl  number,  and  the  results  were 
compared  with  experimental  data.  Application  of 
the  numerical  results  demonstrates  the  significant 
heat  loss  that  can  occur  from  a  sidearm  in  a  cool- 
ing lake.  (Humphreys-ISWS) 
W80-05844 


THERMAL  STRUCTURE  OF  COOLING 
PONDS, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
G.  H.  Jirka,  and  M.  Watanabe. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  No  15412,  p  701-715,  May  1980.  9 
Fig,  22  Ref,  2  Append. 

Descriptors:  *Cooling,  'Lakes,  'Stratified  flow, 
•Model  studies,  Ponds,  Heat  transfer,  Mixing, 
Stratification,  Thermal  stratification,  Mathematical 
models,  Analytical  techniques,  On-site  tests,  Labo- 
ratory tests,  Hydraulic  models,  Water  temperature, 
Analysis,  Cooling  systems,  Heat  dissipation,  Deep 
cooling  pond,  Shallow  cooling  pond. 

The  vertical  stratification  of  cooling  ponds  was 
considered  in  a  quasi-steady  framework.  Criteria 
based  upon  a  nondimensional  pond  number  were 
derived  categorizing  cooling  ponds  into  the  well- 
stratified  deep  pond  type  and  into  the  partially 
mixed  or  vertically  mixed  shallow  pond  types.  The 
well-stratified  pond  was  characterized  by  an  ap- 
proximately uniform  thin  surface  layer,  and  two- 
layer  stratified  flow  theory  was  used  to  derive  an 
equation  for  the  layer  thickness.  An  empirical  ex- 
pression described  the  degree  of  vertical  stratifica- 
tion in  shallow  ponds  as  a  function  of  pond 
number.  Comparisons  with  field  and  laboratory 
data  were  given.  The  present  results  have  several 
applications:  in  the  selection  of  appropriate  math- 
ematical models  for  cooling  pond  prediction;  in  the 
definition  of  thermal  zones  for  water  quality  stud- 
ies or  habitat  zones  for  ecological  studies;  and  in 
the  design  of  cooling  ponds  to  evaluate  the  effect 
of  different  combinations  of  pond  geometry,  dis- 
charge structure  design,  and  choice  of  condenser 
design.  In  all  of  these  applications  one  must  keep  in 
mind  the  quasi-steady  nature  of  the  proposed  crite- 
ria; they  predict  the  long-term  mean  thermal  struc- 
ture of  a  cooling  pond.  Short-term  variations  in 
natural  meteorological  forcing  functions,  or  in 
plant  operating  conditions,  can  cause  transient  de- 
viations from  the  mean  structure;  and  on  an  annual 
basis,  there  may  be  a  complete  breakdown  of  any 
cooling  pond  stratification  during  winter  in  more 
extreme  climate  zones.  (Humphreys-ISWS) 
W80-05845 


CARBONATE  DEPOSITION  AND  FACIES  DIS- 
TRIBUTION IN  A  CENTRAL  MICHIGAN 
MARL  LAKE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Geology 
and  Mineralogy. 

D.  H.  Murphy,  and  B.  H.  Wilkinson. 
Sedimentofogy,  Vol  27,  No  2,  p   123-135,  April 
1980.  11  Fig,  21  Ref.  NSF  EAR78-03634. 

Descriptors:  *Deposition(Sediments),  'Lakes, 
♦Michigan,       'Marl,       Sediment       distribution, 


Facies(Sedimentary),  Lake  morphology,  Carbon- 
ates, Calcite,  Petrology,  Peat,  On-site  investiga- 
tions, Analysis,  Chara,  'Littlefield  Lake(MI). 

Relatively  pure  lacustrine  carbonates  referred  to  as 
marl  are  being  deposited  in  Littlefield  Lake,  cen- 
tral Michigan,  a  hard-water  lake  with  little  terri- 
genous clastic  influx.  Thick  accumulations  of  marl 
form  both  progradational  marl  benches  along  lake 
margins  and  islands  or  lakemounts  in  the  lake 
center.  Marl  benches  develop  flat  platforms  up  to 
20  m  wide  in  very  shallow  water  and  steeply 
inclined  slopes,  up  to  30  deg,  extending  into  deep 
water.  The  flat  landward  platform  is  frequently 
covered  by  algal  pisoliths,  while  the  upper  portion 
of  the  lakeward-sloping  bottom  is  overgrown  by 
Chara  which  in  the  summertime  becomes  thickly 
encrusted  with  low-magnesian  calcite.  Marl  islands 
are  flat-topped  features  that  formed  over  relict 
highs  on  Pleistocene  drift  which  underlies  the  lake 
basin.  These  are  fringed  by  marl  benches  identical 
to  those  found  along  lake  margins.  Marl  benches 
are  composed  of  four  units:  two  this  facies  deposit- 
ed on  the  shallow-water  bench  platform  and  two 
thicker  facies  deposited  on  the  bench  slope  devel- 
oped in  moderate  water  depths.  These  in  turn 
overlie  a  fifth  facies  deposited  in  deep  water.  A 
coarsening-upward  sequence  is  developed  in  these 
sediments  as  a  result  of  both  mechanical  sorting 
and  primary  production  of  carbonate  sand  and 
gravel  in  shallow  water.  In  addition  to  facies  se- 
quences and  size  grading,  trends  upsection  of  in- 
creasing carbonate  content  and  decreasing  insolu- 
ble content  may  serve  to  identify  temperate-region 
lacustrine  carbonate  deposits  in  the  rock  record. 
(Humphreys-ISWS) 
W80-05854 


STRATIFICATION  VARIABILITY  IN  THREE 
MORPHOMETRICALLY  DIFFERENT  LAKES 
UNDER  IDENTICAL  METEOROLOGICAL 
FORCING, 

Army    engineer    Waterways    Experiment    Statin, 

Vicksburg,  MS.  Environmental  Lab. 

D.  E.  Ford,  and  H.  Stefan. 

Water  Resources  Bulletin,  Vol  16,  No  2,  p  243-247, 

April  1980.  5  Fig,  2  Tab,  7  Ref. 

Descriptors:  'Lakes,  'Thermal  stratification, 
Weather,  Temperature,  Air  temperature,  Solar  ra- 
diation, Winds,  Mixing,  Cooling,  Heating,  On-site 
investigations,  Surveys,  Sampling,  Limnology. 

Synoptic  water  temperature  measurements  were 
taken  in  three  temperate  lakes  located  within  25 
km  of  one  another  to  study  the  effects  of  morpho- 
metry (and  changes  in  weather)  on  seasonal  and 
short-term  thermal  stratification  characterises. 
Two  of  the  lakes  had  nearly  the  same  surface  areas 
and  two  had  nearly  identical  mean  depths;  all  were 
exposed  to  identical  weather  conditions.  The  domi- 
nance of  weather  over  morphometry  on  the  water 
surface  temperature  response  was  illustrated  by  the 
synoptic  measurements  in  two  different  years. 
Stratification  structure  was  also  found  to  be  domi- 
nated by  weather  for  sufficiently  deep  lakes.  Sur- 
face area  effects  were  most  subtle  but  explainable 
as  sheltering  effects.  The  onset  of  stratification  was 
not,  as  traditionally  described,  a  simple,  gradual 
response  of  a  lake  to  the  annual  solar  radiation 
cycle.  Rather  it  depends  on  a  series  of  alternating 
heating,  cooling,  and  mixing  cycles  similar  to 
annual  and  diel  cycles  but  with  a  period  of  ap- 
proximately five  days.  These  were  in  direct  re- 
sponse to  the  passage  of  major  weather  systems 
and  displayed  no  apparent  time  lag.  No  compara- 
ble synoptic  water  temperature  data  set  could  be 
found  in  the  literature.  (Sims-ISWS) 
W80-05859 


MODELING   STORM   OVERFLOW   IMPACTS 
ON  EUTROPHIC  LAKE, 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05946 


Water  In  Plants— Group  21 

UNDER  DIFFERENT  IRRIGATION  TREAT- 
MENTS, 

Soil  and  Irrigation  Research  Inst.,  Pretoria  (South 
Africa).  Dept.  of  Agricultural  Technical  Services. 
W.  S.  Meyer,  and  G.  C.  Green. 
Water,  S.A.,  Vol  6,  No  1,  p  21-26,  January  1980.  3 
Fig,  ITab,  15  Ref. 

Descriptors:  'Wheat,  'Water  requirements,  'Mois- 
ture stress,  'Plant  growth,  Irrigation  effects, 
Leaves,  Agriculture,  Growth  rates,  Growth  stages, 
Phenology,  Soil-water-plant  relationships,  Mois- 
ture uptake,  Water  utilization. 

In  1978,  wheat  (variety  SST3)  was  used  for  experi- 
ments studying  the  relationships  between  leaf 
growth,  water  use,  and  yield.  Rows  of  wheat  were 
planted  200  mm  apart  with  about  160  plants  per  sq 
m.  Four  types  of  irrigation  treatments  were  used 
on  the  plots  that  were  12  m  X  12  m.  Irrigation  was 
provided  by  a  microjet  system  suspended  1  m 
above  the  ground.  Weighing  lysimeters  were  used 
to  measure  water  use.  Measurements  of  leaf 
growth  and  leaf  area  were  taken  daily.  A  pressure 
chamber  was  used  to  measure  leaf  water  potential. 
Phenological  observations  were  made  weekly.  Re- 
sults show  that  leaf  growth  is  highly  responsive  to 
diurnal  temperatures  when  a  water  deficit  does  not 
exist.  Low  ambient  temperatures  at  night  did  inhib- 
it leaf  growth.  Water  deficits  were  reflected  in  leaf 
growth  area  within  several  days.  Following  floral 
differentiation,  mild  water  stress  produced  early 
anthesis;  however,  severe  stress  delayed  anthesis. 
Some  grains  aborted  following  anthesis  under 
severe  water  stress  conditions.  It  is  concluded  that 
the  sensitivity  of  plants  to  water  deficits  at  differ- 
ent developmental  stages  can  be  affected  by  the 
rate  of  increase  and  severity  of  the  water  deficity. 
(Seigler-IPA) 
W80-05758 


21.  Water  In  Plants 


LEAF   GROWTH,    PHENOLOGICAL    DEVEL- 
OPMENT AND  YIELD  OF  WHEAT  GROWN 


A  WEIGHING  LYSIMETER  FACILITY  AT 
ROODEPLAAT  FOR  CROP  EVAPOTRANSPIR- 
ATION  STUDIES, 

Soil  and  Irrigation  Research  Inst.,  Pretoria,  (South 
Africa).  Dept.  of  Agricultural  Technical  Services. 
J.  L.  Hutson,  G.  C.  Green,  and  W.  S.  Meyer. 
Water  S.  A.,  Vol  6,  No  1,  p  41-46,  January  1980.  3 
Fig,  1  Tab,  20  Ref. 

Descriptors:  'Lysimeters,  'Instrumentation,  *Eva- 
potranspiration,  'Moisture  content,  Soil  water, 
Water  loss,  Percolation,  Wheat,  Weight,  Pressure, 
Data  processing,  Drying,  Evaporation,  Transpira- 
tion, 'South  Africa. 

The  design,  construction,  and  performance  of  four 
recording  mechanical  lever/load  beam  combina- 
tion lysimeters,  installed  in  support  of  the  irrigation 
research  program  at  Roodeplaat,  South  Africa,  are 
described.  The  lysimeters  are  installed  in  pairs  on 
soils  of  the  Shorrocks  and  Glendale  series.  The 
lysimeters  have  foundations  and  retaining  walls  of 
reinforced  concrete  with  a  sump  to  remove  storm- 
water.  The  lysimeters  themselves  are  2  m  x  2  m  x  1 
m  steel  tanks  supported  on  a  counter-balanced 
lever  system,  with  a  mechanical  advantage  of 
about  80:1.  Water  content  changes  are  monitored 
by  an  electronic  load  beam.  The  data  logger  has 
three  units,  each  recording  onto  separate  tape  cas- 
settes. The  cassettes  are  read  into  a  desk  computer 
for  further  data  processing.  The  load  beams  have  a 
guaranteed  accuracy  of  0.05%  or  ION  (0.2  mm  of 
water).  The  load  beams  are  infinite  resolution 
transducers.  Frictional  forces  associated  with  the 
mechanical  lever  system  are  responsible  for  the 
greatest  inaccuracies  of  the  system  as  a  whole.  The 
resolution  of  the  measuring  system  is  about  0.04 
mm  of  water,  with  electronic  noise  sometimes  in- 
troducing error.  Calibration  constants  were  estab- 
lished at  two  different  times  over  different  parts  of 
the  measuring  range.  Field  performance  is  illustrat- 
ed in  a  plot  of  hourly  average  water  balance  of 
wheat  during  a  growing  season.  The  lysimeters  can 
continuously  record  water  content  changes  of  0.1 
mm  while  requiring  no  tare  changes  over  the  full 
range  of  soil  water  content.  The  lysimeters  have 
been  found  to  be  accurate  and  reliable  through  two 
years  of  continuous  operation.  (Seigler-IPA) 
W80-05759 
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FATE  OF  NUTRIENTS  IN  STREAMS  DRAIN- 
ING ORGANIC  SOILS, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 
J.  H.  Peverly,  and  T.  Potter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-200058, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Research  Project  Technical  Completion  Report, 
April  1980.  41  p,  10  Fig,  8  Tab,  19  Ref.  OWRT  A- 
079-NY(l),  14-34-0001-8034,  9034. 

Descriptors:  'Nutrients,  'Organic  soils,  'Aquatic 
plants,  Nutrient  movement,  Wetlands,  'Sediments, 
Streamflow,  Nutrient  trap,  Drainage. 

Nutrient  loads  in  water,  sediment,  and  aquatic 
plants  were  monitored  for  two  years  in  Oak  Or- 
chard Creek,  draining  in  series  cultivated  organic 
soils  (upstream)  and  managed  wetlands  (down- 
stream). Dissolved  concentrations  (mg/1)  ranged 
from  0.0  to  19  for  N,  0.009  to  2  for  P,  2  to  10  for 
K,  45  to  41 1  for  Ca,  and  10  to  102  for  C.  Eighty  to 
90  percent  of  the  creek  loads  were  carried  from 
December  through  March  and  P  loads  actually 
exceeded  N  loads  below  the  marshes  in  late 
summer.  The  managed  wetlands  acted  as  net  nutri- 
ent sinks  for  N  and  P  only,  and  than  only  for  one 
year,  but  lost  much  less  nutrient  material  on  an 
area  basis  than  did  other  parts  of  the  basin.  Ele- 
mental composition  of  the  sediments  and  aquatic 
plant  tissues  was  high  and  varied  with  position  in 
the  basin,  not  season.  Plant  growth  was  limited  by 
physical  factors.  When  flow  and  stream  concentra- 
tions are  low,  such  as  in  autumn,  the  N,  P,  K  and  C 
released  by  plant  senescence  could  be  a  large  frac- 
tion of  total  stream  load. 
W80-05793 


RECENT  VEGETATION  CHANGES  ALONG 
THE  COLORADO  RIVER  BETWEEN  GLEN 
CANYON  DAM  AND  LAKE  MEAD,  ARIZONA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  M.  Turner,  and  M.  M.  Karpiscak. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $6.00.  Geological  Survey 
Professional  Paper   1132,   1980.   125  p,  73  Fig,  3 
Plates,  3  Tab,  100  Ref. 

Descriptors:  'Vegetation,  'Environmental  effects, 
•Colorado  River,  'Arizona,  'Streamflow,  River 
regulation,  Plant  growth,  Bermudagrass,  Tamarisk, 
Riparian  plants,  Plant  populations,  Photography, 
'Glen  Canyon  Dam(AZ),  'Lake  Mead(AZ),  Ca- 
melthorn,  Russian  olive. 

Vegetation  changes  in  the  canyon  of  the  Colorado 
River  between  Glen  Canyon  Dam  and  Lake  Mead 
were  studied  by  comparing  photographs  taken 
prior  to  completion  of  Glen  Canyon  Dam  in  1963 
with  photographs  taken  afterwards  at  the  same 
sites.  In  general,  the  older  pictures  show  an  ab- 
sence of  riparian  plants  along  the  banks  of  the 
river.  The  newer  photographs  of  each  pair  were 
taken  in  1972  through  1976  and  reveal  an  increased 
density  of  many  plant  species.  Exotic  species,  such 
as  saltcedar  and  camel-thorn,  and  native  riparian 
plants  such  as  sandbar  willow,  arrowweed,  desert 
broom  and  cattail,  now  form  a  new  riparian  com- 
munity along  much  of  the  channel  of  the  Colorado 
River  between  Glen  Canyon  Dam  and  Lake  Mead. 
The  matched  photographs  also  reveal  that  changes 
have  occurred  in  the  amount  of  sand  and  silt 
deposited  along  the  banks.  Detailed  maps  are  pre- 
sented showing  distribution  of  25  plant  species 
along  the  reach  of  the  Colorado  River  studied. 
Data  showing  changes  in  the  hydrologic  regime 
since  completion  of  Glen  Canyon  Dam  are  pre- 
sented. (Kosco-USGS) 
W80-05880 


2J.  Erosion  and  Sedimentation 


SIMULATION    OF   SULFUR    CYCLE    IN    ES- 
TUARINE  SEDIMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2K. 
W80-05727 


SEDIMENT  OXYGEN  DEMAND  AND  NUTRI- 
ENT RELEASE, 

Duncan,  Lagnese  and  Associates,  Inc.,  Pittsburgh, 
PA. 

P.  S.  Chiaro,  and  D.  A.  Burke. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15206,  p  177-195, 
February  1980.  4  Fig,  7  Tab,  32  Ref,  1  Append. 

Descriptors:  'Sediments,  'Oxygen  demand, 
'Streams,  'Water  quality,  Nutrients,  Nitrogen, 
Ammonia,  Phosphorus,  Oxygen,  Dissolved 
oxygen,  Water  temperature,  Benthos,  Respiration, 
Water  pollution,  Sampling,  Data  processing,  Re- 
gression analysis,  Sedimentation. 

Benthic  oxygen  demand  rates  in  these  rivers 
ranged  from  0.10  gm/m  to  5.30  gm/sq  m/day  and 
were  found  to  increase  linearly  with  dissolved 
oxygen  concentrations  in  the  water  overlying  the 
sediment  deposits.  The  oxygen  uptake  was  found 
to  be  more  closely  related  to  the  nutrient  composi- 
tion of  the  interstitial  water  of  the  sediments  than 
to  the  nutrient  composition  of  the  sediment  solids. 
Ammonia  nitrogen  release  rates  ranged  from  an 
apparent  net  uptake  of  44  mg/sq  m/day  to  a  re- 
lease of  505  mg/m,  whereas  total  dissolved  phos- 
phorus exchange  rates  varied  from  a  net  uptake  of 
13  mg/sq  m/day  to  a  release  of  138  mg/sq  m/day. 
The  release  of  ammonia  nitrogen  was  related  to  the 
nitrogen  content  of  both  the  interstitial  water  and 
solids  portions  of  the  sediment,  and  it  appeared 
that  biochemical  mechanisms  were  principally  re- 
sponsible for  ammonia  nitrogen  exchange  process- 
es. The  exchange  of  total  dissolved  phosphorus 
was  unrelated  to  measured  nutrients  within  the 
sediments  or  overlying  waters  but  was  related  to 
oxygen  depletion,  consistent  with  the  widely  ac- 
cepted view  that  phosphorus  exchange  is  con- 
trolled principally  by  oxidation-reduction  reactions 
with  iron,  manganese,  or  sulfur,  or  all  three.  (Sims- 
ISWS) 
W80-05729 


METHODOLOGY    FOR    EFFLUENT    WATER 
QUALITY  PREDICTION, 

University  of  Southern  California,  Los  Angeles. 

Environmental  Engineering  Program. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05730 


MEASUREMENT  OF  WHOLE  LAKE  SEDI- 
MENT ACCUMULATION  AND  PHOSPHORUS 
RETENTION  USING  LEAD-210  DATING, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

R.  D.  Evans,  and  F.  H.  Rigler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  5,  p  817-822,  May  1980.  4  Fig,  1 
Tab,  29  Ref. 

Descriptors:  'Sedimentation  rates,  'Radioactive 
dating,  'Phosphorus,  Lead  radioisotopes,  Reten- 
tion, Sediments,  Lake  sediments,  Cores  Lakes, 
Sedimentation,  Sampling,  Limnology,  'Bob 
Lake(Ontario),  Phosphorus  retention. 

Lead-210  dating  was  used  to  measure  rates  of 
sediments  accumulation  in  15  cores  from  Bob 
Lake,  Ontario.  The  rate  of  accumulation  was 
highly  correlated  with  sample  depth.  This  relation 
allowed  the  calculation  of  accumulation  of  sedi- 
ments over  the  whole  lake  area.  Phosphorus  (P) 
retention  was  calculated  from  mean  concentration 
of  P  in  the  sediments  and  the  whole  lake  accumula- 
tion of  sediment.  Retention  of  P  calculated  in  this 
way  was  similar  to  retention  calculated  from  previ- 
ously measured  input  and  output  of  P.  (Sims- 
ISWS) 
W80-05835 


FLOWS  ABOVE  OSCILLATORY  RIPPLES, 

Research  Inst,  for  Applied  Mechanics,  Fukuoka 

(Japan). 

For  primary  bibliographic  entry  see  Field  7B. 

W80-05852 


THE  PATTERN  OF  NATURAL  SIZE  DISTRI- 
BUTIONS, 


Rickwoods  and  Mark   Beech,  Edenbridge  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  7C. 
W80-05853 


CARBONATE  DEPOSITION  AND  FACIES  DIS- 
TRIBUTION IN  A  CENTRAL  MICHIGAN 
MARL  LAKE, 

Michigan  Univ.,  Ann  Arbor.   Dept.  of  Geology 

and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-05854 


SEDIMENT  TRANSPORT  IN  THE  TANANA 
RIVER  IN  THE  VICINITY  OF  FAIRBANKS, 
ALASKA,  1977-78, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

R.  L.  Burrows,  B.  Park,  and  W.  W.  Emmett. 
Available    from    OFSS    Box    25425,    Fed.    Ctr. 
Denver,  CO.  80225,  Paper  copy  $5.50,  Mirofiche 
$3.50.  Geological  Survey  open-file  report  79-1539, 
1979.  37  p,  6  Fig,  21  Tab,  7  Ref. 

Descriptors:  'Sediment  transport,  'Streamflow, 
•Measurement,  'Bed  load,  'Alaska,  rivers,  Flow 
rates,  Geomorphology,  Suspended  load.  Panicle 
size,  'Tanana  River(Alaska),  Fairbanks 
area(Alaska). 

Measurements  of  the  sediment  load  of  the  Tanana 
River  in  the  vicinity  of  Fairbanks,  Alaska,  show 
that  suspended-sediment  transport  rate  in  tons  per 
day,  relates  to  water  discharge,  in  cubic  feet  per 
second,  as:  Suspended-sediment  transport  rate 
(tons/day)  =  5.717  x  10  to  the  minus  8th  power  x 
water  discharge  (cubic  feet/second)  to  the  2.713 
power,  (where  the  correlation  coefficient  squared 
=  0.967).  The  bedload-transport  rate  is  approxi- 
mately 1  to  2  prcent  of  the  suspended-sediment 
transport  rate.  Data  collected  at  Fairbanks  and 
upstream  from  Fairbanks  near  North  Pole.  Alaska, 
show  little  difference  in  size  distribution  of  sus- 
pended sediment  between  the  two  locations.  The 
median  particle  size  distribution  of  suspended  sedi- 
ment is  generally  in  the  silt  range,  but  at  some  low- 
water  discharges,  the  median  particle  size  is  in  the 
very  fine  sand  range.  The  median  particle  size  is  in 
the  very  fine  sand  range.  The  median  particle  size 
of  bedload  near  Noth  Pole  is  generally  in  the 
gravel  range,  but  at  some  low  transport  rates,  the 
median  particle  size  is  in  the  medium  sand  range. 
At  Fairbanks,  data  collected  in  1977  indicate 
median  particle  sizes  of  bedload  comparable  to 
those  of  the  upstream  location,  whereas  data  col- 
lected in  1978  indicate  a  marked  decrease  in 
median  particle  size  of  bedload  between  the  two 
locations.  For  both  locations  and  at  all  water  dis- 
charges and  sediment  transport  rates,  particles  con- 
stituting the  suspended  load  are  significantly  small- 
er than  panicles  constituting  the  bedload.  (Kosco- 
USGS) 
W80-O5872 


FLUIDIZED    BED    ELUTRIATION    OF    CAR- 
BONATE SANDS, 

Cambridge  Univ.   (England).   Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-05935 


CRITERIA  FOR  THE  INSTABILITY  OF 
UPPER-STAGE  PLANE  BEDS, 

Reading  Univ.  (England).  Sedimentology  Re- 
search Lab. 

J  R.  L.  Allen,  and  M.  R.  Leeder. 
Sedimentology,  Vol  27,  No  2,  p  209-217,  April 
1980.  4  Fig,  33  Ref. 

Descriptors:  'Sediment  transport.  'Erosion, 
•Boundary  processes,  'Bottom  sediments.  Re- 
views, River  beds.  Beds.  Deposition(Sediments), 
Laboratory  tests,  Analytical  techniques.  Shear 
stress,  Regime,  Movement.  Tractive  forces,  Bed 
load,  Ripple  marks,  Shape.  Sand  waves.  Dunes 

Calculations  of  the  critical  dimensionless  bed 
stresses  that  obtain  when  upper-stage  plane  beds 
should  revert  to  ripple  and  dune  bed  forms  were 
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presented.  Strong  support  was  given  to  the  Bag- 
nold  'universal'  plane-bed  instability  criterion  and 
to  a  modified  criterion  suggested  by  Allen  over  a 
wide  range  of  solids  grain  size.  A  reinterpretation 
of  the  mechanism  of  plane  bed  instability  was 
based  upon  the  extent  to  which  significant  grain 
concentrations  in  plane  bed  flows  increase  appar- 
ent fluid  viscosity  and  decrease  turbulence  produc- 
tion over  potential  bed  defects,  thereby  preventing 
ripple  or  dune  propagation  and  growth.  (Hum- 
phreys-ISWS) 
W80-05936 


AQUEOUS-AND  SEDIMENT-PHASE  NITRO- 
GEN YIELDS  FROM  FIVE  SOUTHERN  PINE 
WATERSHEDS, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05939 


2K.  Chemical  Processes 


GROUND-WATER-QUALITY  DATA  FROM 
THE  NORTHERN  POWDER  RIVER  BASIN, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  W.  Lee. 

Available  from  OFSS  Bx  25425,  Fed.  Ctr.  Denver, 
CO.,  paper  copy  $8.75,  microfiche  $4.00.  Geologi- 
cal Survey  open-file  report  79-1331  (WRI).  Octo- 
ber  1979.   55  p,  2  Fig,    1   Plate,   3  Tab,   5  Ref. 

Descriptors:  *Groundwater,  *Water  quality,  *Data 
collections,  'Montana,  *Chemical  analysis,  Water 
wells,  Springs,  Trace  elements,  Radiochemical 
analysis,  'Northern  Powder  River  basin,  'South- 
eastern Montana. 

Water-quality  data  collected  during  1973-77  for 
hydrologic  studies  in  the  northern  Powder  River 
basin  of  southeastern  Montana  provide  a  data  base 
for  shallow  ground  water.  The  665  water  samples 
collected  were  analyzed  for  major  cations  and 
anions.  Of  the  samples,  516  were  from  wells  and 
149  were  from  springs.  About  10  percent  of  the 
samples  were  also  analyzed  for  trace  constituents 
and  radiochemistry.  The  majority  of  analyses  were 
performed  by  the  Montana  Bureau  of  Mines  and 
Geology  laboratory  in  Butte,  Montana.  The  re- 
maining analyses,  including  all  trace  constituent 
and  radiochemical  analyses,  were  performed  by 
the  U.S.  Geological  Survey  National  Water  Qual- 
ity Laboratory  in  Denver,  Colorado.  (Kosco- 
USGS) 
W80-05717 


THE  MASS  BALANCE  APPROACH:  APPLICA- 
TION TO  INTERPRETING  THE  CHEMICAL 
EVOLUTION  OF  HYDROLOGIC  SYSTEMS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

L.  N.  Plummer,  and  W.  Back. 

American  Journal  of  Science,  Vol  280,  p  130-142, 

February  1980.  3  Fig,  3  Tab,  22  Ref. 

Descriptors:  'Chemical  analysis,  'Mass  transfer, 
'Analytical  techniques,  'Groundwater,  'Water 
analysis,  Isotope  studies,  Chemical  reactions, 
Water  chemistry,  Carbonates,  Air-water  interfaces, 
Aquifers,  Gypsum,  Anhydrite. 

Mass-balance  and  mass-transfer  calculations  are  ap- 
plied to  observed  chemical  and  isotopic  data  of 
three  natural  water  systems  involving  carbonate 
reactions  in  order  to  define  mineral  stoichiometry 
of  reactants  and  products,  relative  rates  of  reac- 
tions, and  mass  transfer.  One  study  evaluates  reac- 
tions in  a  lagoon  on  the  east  coast  of  the  Yucatan 
Peninsula,  Mexico,  into  which  ground  water  dis- 
charges and  mixes  with  seawater.  Mass-transfer 
calculations  are  used  to  test  the  extent  to  which 
conservative  mixing  reactions,  carbon  dioxide  gas 
evolution  across  the  water-air  interface  and  disso- 
lution and  (or)  precipitation  of  calcium  carbonate 
influence  the  observed  water  chemistry.  Two 
other  examples  deal  with  identification  of  reac- 
tions, mass  transfer,  and  relative  rates  of  reactions 


in  parts  of  the  Tertiary  limestone  aquifer  of  Florida 
and  the  Mississippian  limestone  (Madison)  aquifer 
near  the  Black  Hills,  S.  Dak.  Both  ground-water 
systems  are  driven  irreversibly  by  solution  of 
gypsum  or  anhydrite,  a  reaction  that  causes  addi- 
tional solution  of  dolomite  and  precipitation  of 
calcium  carbonate  (dedolomitization).  Introduction 
of  total  time  required  for  the  derived  mass  transfer 
to  take  place  permits  comparison  of  apparent  rates 
of  reactions  among  hydrologic  systems.  (Kosco- 
USGS) 
W80-05719 


SIMULATION  OF  SULFUR  CYCLE  IN  ES- 
TUARINE  SEDIMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

D.  A.  Bella,  and  K.  J.  Williamson. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15174,  p  125-143, 
February  1980.  8  Fig,  5  Tab,  21  Ref,  2  Append. 
NSFENV71-01908. 

Descriptors:  'Sediments,  'Estuaries,  'Sulfur, 
♦Model  studies,  Mathematical  models,  Sulfur  com- 
pounds, Bacteria,  Sulfur  bacteria,  Sulfates,  Sul- 
fides, Iron,  Carbon,  Chemicals,  Benthos,  Biological 
communities,  Estuarine  sediments,  Sulfur  cycle. 

A  mathematical  model  of  estuarine  sediment  was 
developed  using  rate  coefficients  and  field  mea- 
surements. The  model  had  a  particular  emphasis  on 
the  sulfur  cycle  and  included  specific  chemical 
components  of  dissolved  oxygen,  soluble  organic 
carbon,  sulfates,  free  sulfides,  total  sulfides,  sulfide 
capacity,  sulfur,  and  pyrite.  Different  levels  of 
sediment  organics  (OCS)  and  turnover  rates  (RST) 
were  mathematically  imposed,  and  the  subsequent 
levels  of  chemical  components  were  determined 
after  a  210-day  period.  General  chemical  proper- 
ties were  identified  for  a  RST-OCS  plane.  (Sims- 
ISWS) 
W 80-057 27 


Chemical  Processes — Group  2K 

(unweathered  and  weathered),  and  (3)  particle  size 
of  shale.  Unweathered  shales  were  found  to  yield 
more  salt  than  weathered  shales  if  equally  exposed 
surface  area  is  considered.  (Seigler-IPA) 

W80-05752 


OBSERVATIONS  ON  THE  ESTIMATION  OF 
TOTAL  ORGANIC  CARBON  FROM  U.V.  AB- 
SORBANCE  FOR  AN  UNPOLLUTED  STREAM, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Sciences. 
J.  M.  Reid,  M.  S.  Cresser,  and  D.  A.  MacLeod. 
Water  Research,  Vol  14,  No  5,  p  525-529,  1980.  3 
Fig,  1  Tab,  12  Ref. 

Descriptors:  'Ultraviolet  radiation,  'Natural 
streams,  'Organic  matter,  Sampling,  Measurement, 
On-site  investigations,  Analysis,  Analytical  tech- 
niques, Data  collections,  Foreign  research, 
Watersheds(Basins),  Runoff,  Running  waters, 
Streams,  'United  Kingdom,  'River  Dye(UK),  Or- 
ganic carbon,  Ultraviolet  absorbance. 

The  purpose  of  the  present  work,  which  consti- 
tutes part  of  a  detailed  catchment  study,  was  to 
establish  whether  total  organic  carbon  could  be 
estimated  in  an  unpolluted  stream  from  u.v.  absor- 
bance measurements  under  a  wide  range  of  flow 
conditions,  and  to  investigate  the  importance  of 
any  seasonal  trends  or  fluctuations  with  flow.  The 
concentration  of  total  organic  carbon  in  unpolluted 
stream  water  may  be  estimated  from  measurement 
of  absorbance  at  250  nm.  However,  unless  allow- 
ance is  made  for  the  change  in  the  composition  of 
this  organic  matter  under  diverse  flow  conditions, 
the  estimation  is  subject  to  serious  systematic 
errors,  particularly  at  low  carbon  concentrations. 
Grouping  data  according  to  flow  at  time  of  sam- 
pling leads  to  a  considerable  improvement  in  the 
accuracy  of  the  estimation,  but  requires  the  use  of 
three  regression  equations.  The  resulting  proce- 
dure is  then,  however,  valid  under  a  wide  range  of 
flow  conditions.  (Humphreys-ISWS) 
W80-05779 


ROLE  OF  RILL  DEVELOPMENT  IN  SALT 
LOADING  FROM  HILLSLOPES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
G.  K.  Sunday. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 199540, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
MS  Thesis,  Fall,  1979.  117  p,  54  Fig,  13  Tab,  17 
Ref,  1  Append.  OWRT  B-170-COLO(2). 

Descriptors:  'Colorado  River,  'Salinity,  'Rill  ero- 
sion, 'Soil  erosion,  Hortons  law,  Drainage,  Shales, 
Weathering,  Deterioration,  Rainfall-runoff  rela- 
tionships, Overland  flow,  Slopes,  Colorado. 

A  field  study,  a  computer  simulation,  and  flow 
velocity  experiments  were  used  to  identify  the 
major  contributing  factors  in  salt  loading  of  the 
Colorado  River  from  hillslopes  above  the  river. 
The  field  study  of  artificially  induced  runoff  over 
Mancos  shale  was  conducted  on  sites  with  little 
vegetation  located  north  of  the  Grand  Junction, 
Colorado,  airport  and  in  the  West  Salt  Creek  Basin 
near  Mack,  Colorado.  The  longitudinal  slopes 
ranged  from  7  to  41  degrees  with  lengths  of  from 
40  to  225  feet.  Two  sources  of  water  were  used:  (1) 
direct  runoff  applied  from  a  perforated  pipe,  and 
(2)  runoff  from  a  rain  sprinkler  system.  Rill  forma- 
tion was  recorded  with  careful  field  notes  and 
movie  films.  Results  show  a  well-defined  relation- 
ship between  salinity  of  runoff  and  slope  for  direct 
runoff.  Major  factors  in  salt  loading  were  identified 
as  (1)  amount  of  runoff,  (2)  suspended  sediment 
concentrations  associated  with  rill  flow,  (3)  degree 
of  slope,  (4)  salt  potential  of  the  soil,  and  (5) 
method  of  introduction  of  flow.  In  the  study  of  rill 
development  by  computer  simulation,  a  hypotheti- 
cal drainage  area  is  represented  by  a  square  (100  x 
100)  matrix,  and  rill  patterns  are  generated  by  a 
series  of  moves  between  adjacent  points  in  the 
matrix.  Drainage  patterns  resulting  from  the  simu- 
lation are  checked  against  Horton's  laws  of  drain- 
age composition.  In  a  laboratory  control  situation, 
three  loading  factors  were  studied:  (1)  increased 
flow  velocites,  (2)  different  layers  of  Mancos  shale 


FATE  OF  NUTRIENTS  IN  STREAMS  DRAIN- 
ING ORGANIC  SOILS, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

For  primary  bibliographic  entry  see  Field  21. 
W80-05793 


RELATIONSHIPS  BETWEEN  METABOLIC 
PARAMETERS  AND  STREAM  ORDER  IN 
OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 

R.  J.  Naiman,  and  J.  R.  Sedell. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  5,  p  834-847,  May  1980.  9  Fig,  8 
Tab,  42  ref.  NSF  BMS75-0733. 

Descriptors:  'Metabolism,  'Streams,  'Rivers, 
•Oregon,  Sampling,  Chlorophyll,  Water  tempera- 
ture, Discharge(Water),  Streamflow,  Nutrients,  Ni- 
trogen, Phosphorus,  Alkalinity,  Primary  produc- 
tivity, Detritus,  Photosynthesis,  Light,  Respiration 
,  Biology. 

The  light  regime,  standing  stock  of  chlorophyll, 
and  five  metabolic  parameters  were  measured  sea- 
sonally at  four  Oregon  stream  sites:  Devils  Club 
Creek  (1st  order),  Mack  Creek  (3rd  order),  Look- 
out Creek  (5th  order),  and  the  McKenzie  River 
(7th  order).  Periphyton  from  pools  and  riffles, 
aquatic  moss  (Fontinalis),  fine  particulate  organic 
matter  (FPOM:  0.5  mirometer-1  cm),  and  coarse 
particulate  organic  matter  (CPOM:  greater  than  1 
cm)  were  examined  separately  for  gross  production 
(GP),  net  community  production  (NCP),  diel  re- 
spiratin  (R  sub  24),  net  daily  metabolism  (NDM), 
and  the  production  to  respiration  (P:R)  ratio.  Total 
autotrophic  production  was  found  to  increase  in  a 
downstream  direction  where  more  light  is  availa- 
ble: however,  the  efficiency  of  light  utilization  is 
greatest  in  heavily  shaded  Mack  Creek.  Detrital 
metabolism,  per  unit  weight,  is  similar  in  all 
streams  for  each  metabolic  parameter.  The  stand- 
ing stock  of  detritus  though  is  highest  in  headwater 
streams,  decreasing  as  streams  become  larger. 
Therefore,  the  relative  contribution  of  the  detritus 


Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


community  to  total  metabolism  decreases  down- 
stream. Mosses  occur  in  significant  quantities  only 
in  the  McKenzie  River  and  have  an  areal  commu- 
nity respiration  rate  about  twice  that  of  periphy- 
ton;  other  metabolic  parameters  are  nearly  equal  in 
this  case,  On  an  areal  basis  periphyton  metabolism 
is  much  greater  than  detrital  metabolism,  and  as  a 
consequence,  total  stream  metabolism  and  the  P:R 
ratio  increase  downstream.  (Sims-ISWS) 
W80-05813 


KINETIC  MODEL  FOR  THE  SHORT-TERM 
DISSOLUTION  OF  A  RHYOLITIC  GLASS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

A.  F.  White,  and  H.  C.  Claassen. 

Chemical  Geology,  Vol  28,  p  91-109,  1980.  8  Fig,  5 

Tab,  35  Ref. 

Descriptors:  'Geochemistry,  'Kinetics,  Model 
studies,  'Groundwater,  'Rhyolites,  Ion  exchange, 
Diffusion,  Water  chemistry,  Adsorption,  'Dissolu- 
tion, 'Volcanic  glass. 

Aqueous  dissolution  experiments  with  the  vitric 
phase  of  a  rhyolitic  tuff  were  performed  at  25  C 
and  constant  pH  in  the  range  4.5  to  7.5.  Results 
suggest  interchange  of  aqueous  hydrogen  ions  for 
cations  situated  both  on  the  surface  and  within  the 
glass.  At  time  intervals  from  24  to  900  hours, 
dissolution  kinetics  are  controlled  by  ion  transport 
to  and  from  sites  within  the  glass.  Experimental 
data  indicate  that  parabolic  diffusion  rate  of  a 
chemical  species  from  the  solid  is  a  nonlinear  func- 
tion of  its  aqueous  concentration.  A  numerical 
solution  to  Fick's  second  law  is  presented  for  diffu- 
sion of  sodium,  which  relates  its  aqueous  concen- 
tration to  it's  concentration  on  glass  surface,  by  a 
Freundlick  adsorption  isotherm.  The  pH  influence 
on  sodium  diffusion  in  the  model  can  be  accounted 
for  by  use  of  ph-dependent  diffusion  coefficient 
and  a  pH-independent  adsorption  isotherm. 
(Kosco-USGS) 
W80-05870 


ACID  PRECIPITATION  AND  SULFATE  DEPO- 
SITION IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

P.  L.  Brezonik,  E.  S.  Edgerton,  and  C.  D.  Hendry. 
Science,  Vol  208,  No  4447  p  1027-1029,  May  30, 
1980.  2  Fig,  1  Tab,  14  Ref.  EPA  R805560. 

Descriptors:  'Precipitation(Atmospheric),  'Acid- 
ity, 'Sulfur,  'Florida,  Sampling,  Monitoring,  Sul- 
fates, Data  processing,  Hydrogen  ion  concentra- 
tion, Sulfur  compounds,  Acids,  Chemistry,  Air 
pollution,  Water  pollution,  Rainfall,  Chemistry  of 
precipitation,  Acid  precipitation. 

The  acidity  of  rainfall  in  Florida  has  increased 
markedly  in  the  past  25  years,  and  the  average 
sulfate  and  nitrate  concentrations  have  incrased  by 
factors  of  1.6  and  4.5,  respectively,  over  the 
period.  Annual  average  pH  values  below  4.7  now 
occur  over  the  northern  three  quarters  of  the  state. 
Summer  rainfall  has  average  pH  values  0.2  to  0.3 
unit  lower  than  winter  rainfall,  and  sulfate  concen- 
trations at  most  sites  are  higher  in  summer.  The 
annual  deposition  of  H(-f)  (about  300  to  500  equiv- 
alents per  hectare)  in  north  Florida  is  a  third  to  a 
half  of  the  deposition  in  the  heavily  impacted 
northeastern  United  States;  comparable  figures  for 
excess  sulfate  (derived  from  sulfurdioxide)  are  7  to 
1 1  kilograms  of  sulfur  per  hectare  or  50-90%  of  the 
sulfate  deposition  rates  at  Hubbard  Brook,  New 
Hampshire.  (Sims-ISWS) 
W80-05934 
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SIMULATION    OF   SULFUR    CYCLE   IN    ES- 
TUARINE  SEDIMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2K. 
W80-05727 


POWER  FROM  WAVES  USING  HARBOR  RES- 
ONATORS, 

McMaster   Univ.,   Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
W.  James. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers, 
Vol  106,  No  WW1,  Proceedings  Paper  15210,  p 
99-113,  February  1980.  8  Fig,  26  Ref,  2  Append. 

Descriptors:  'Harbors,  'Tidal  energy,  'Resonance, 
•Ocean  waves,  Inlets(Waterways),  Sediments, 
Wave  pile-up,  Sediment  transport,  Littoral  drift, 
Waves(Water),  Equations,  Mathematical  models, 
Model  studies,  'Harbor  structures,  Resonators, 
Wave  energy. 

This  paper  described  an  experimental  investigation 
into  return  flow  generated  by  rectangular  resona- 
tors on  semi-infinite  harbor  entrances.  The  study 
included:  the  band-width  of  the  reduced  energy 
spectrum  transmitted  into  a  harbor,  the  concomi- 
tant reflected  wave  spectra,  and  the  energy  availa- 
ble for  return  flow.  This  paper  was  intended  to 
provide  data  for  the  design  of  on-channel  harbor 
resonators  to:  (1)  eliminate  or  reduce  the  transmis- 
sion of  a  selected  band  or  harmful  wave  frequen- 
cies; or  (2)  maximize  orbital  velocities  near  the  bed 
so  as  to  prevent  the  influx  and  deposition  of  littoral 
sediments  in  harbor  entrances;  or  (3)  maximize 
return  flow  power  extracted  from  the  wave  action 
in  the  resonators,  or  all  three.  (Lee-ISWS) 
W80-05732 


SEDIMENT-WATER  CHEMICAL  EXCHANGE 
IN  THE  COASTAL  ZONE  TRACED  BY  IN  SITU 
RADON-222  FLUX  MEASUREMENTS, 

North  Carolina  Univ.  at  Chapel  Hill.  Marine  Sci- 
ences Program. 

C.  S.  Martens,  G  W.  Kipphut,  and  J.  V  Klump 
Science,  Vol  208,  No  4441,  p  285-288,  April  1980. 
3  Fig,  1  Tab,  27  Ref.  NSF  OCE75-06199,  OCE78- 
9453. 

Descriptors:  'Sediment-water  interfaces,  'Bound- 
ary processes,  'Coasts,  'North  Carolina,  On-site 
investigations,  Radioisotopes,  Methane,  Ammonia. 
On-site  data  collections,  Tracers,  Testing  proce- 
dures, Diffusion,  Methodology,  Tidal  effects,  Ana- 
lytical techniques.  Analysis,  'Cape  Lookout(NC). 
In  situ  tests,  Radon. 

In  situ  radon-222  flux  experiments  conducted  in 
benthic  chambers  in  Cape  Lookout  Bight,  a  small 
marine  basin  on  the  North  Carolina  coast,  reveal 
that  enhanced  chemical  transport  across  the  sedi- 
ment-water interface  during  summer  months  is 
caused  by  abiogenic  bubble  tube  structures.  Trans- 
port rates  for  dissolved  radon,  methane,  and  am- 
monium more  than  three  times  greater  than  those 
predicted  on  the  basis  of  molecular  diffusion  occur 
when  open  tubes  are  maintained  by  semidiurnal 
low-tide  bubbling.  Enhanced  sediment-water 
chemical  exchange  can  therefore  occur  in  organic- 
rich  coastal  sediments  in  the  absence  of  macroin- 
faunal  irrigation  and  current-induced  physical 
mixing.  Radon-222  is  an  excellent  in  situ  tracer  for 
such  processes  in  the  coastal  zone.  (Humphreys- 
ISWS) 
W80-05765 


NUTRIENT  DISTRIBUTIONS  IN  THE  CANA- 
DIAN ARCHIPELAGO:  INDICATORS  OF 
SUMMER  WATER  MASS  AND  FLOW  CHAR- 
ACTERISTICS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Atlantic  Oceanographic  Lab. 
E.  P.  Jones,  and  A.  R.  Coote. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  4,  p  589-599,  April  1980.  9  Fig,  2 
Tab,  19  Ref. 

Descriptors:  'Nutrients,  'Canada.  'Sounds,  'Sur- 
face waters,  'Arctic  Ocean,  Distribution,  Bays, 
Phosphates,  Nitrates,  Silicates,  Spatial  distribution. 
Mixing,  Flow  characteristics,  Salinity,  On-site  in- 
vestigations. On-site  data  collections,  Water  circu- 
lation, Water  quality,  'Canadian  Archipelago, 
'Smith  Sound,  'Frarn  Sound,  'Lancaster  Sound, 
'Jones  Sound. 


Concentrations  of  the  nutrients,  phosphate,  nitrate, 
and  silicate,  were  measured  at  several  locations  in 
Lancaster  Sound,  Jones  Sound,  and  Smith  Sound. 
Arctic  Ocean  surface  layer  water  flowing  out 
through  Lancaster  Sound  and  Jones  Sound  has 
higher  phosphate  and  silicate  concentrations  than 
that  flowing  out  through  Smith  Sound.  Phosphate 
and  silicate  concentrations  can  be  useful  to  indicate 
flow  patterns  within  some  regions  of  the  Canadian 
Archipelago  and  to  delineate  partially  the  gyre  in 
the  Canadian  Basin  of  the  Arctic  Ocean.  (Hum- 
phreys-ISWS) 
W80-05771 


PADDLE  GENERATED  WAVES  IN  LABORA- 
TORY CHANNELS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

Shore  Processes  Lab. 

R.  E.  Flick,  and  R.  T.  Guza. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 

Division,   American   Society  of  Civil   Engineers, 

Vol  106,  No  WW1,  Proceedings  Paper  15175,  p 

79-97,  February    1980.   6  Fig,    1   Tab,  23  Ref,   2 

Append.  ONR  N00014-C-0300. 

Descriptors:  'Waves(Water),  'Laboratory  tests, 
•Model  studies,  'Mathematical  models,  Theoreti- 
cal analysis,  Ocean  waves,  Coastal  engineering, 
Oceans,  Coasts,  Beaches,  Frequency,  Resonance, 
Engineering,  Paddle  generated  waves,  Wave  gen- 
eration. 

The  wave  field  generated  by  single  frequency  and 
biharmonic  motion  of  a  plane  paddle  wavemaker 
was  investigated  theoretically  and  in  laboratory 
experiments.  Regardless  of  the  detailed  paddle  ge- 
ometry, nonlinear  effects  associated  with  the 
paddle  boundary  conditions  introduce  free  waves 
which  are  the  order  of  forced  nonlinear  correc- 
tions (Stokes  type)  associated  with  nonlinearities  of 
the  surface  boundary  conditions.  For  simple  har- 
monic paddle  motion  at  frequency  sigma,  the  larg- 
est free  waves  have  frequency  2  sigma.  For  bihar- 
monic paddle  motions  of  frequencies  sigma  sub  1 
and  sigma  sub  2,  additional  free  difference  frequen- 
cy (sigma  sub  1  -  sigma  sub  2)  long  waves  are 
generated.  These  can  resonate  in  a  closed  basin, 
leading  to  undesired  modulations  of  breaker  loca- 
tion and  other  shallow  water  phenomenon.  (Sims- 
ISWS) 
W80-05776 


C  &  D  CANAL  EFFECT  ON  SALINITY  OF 
DELAWARE  ESTUARY, 

Najarian,  Thatcher  and  Associates,  Inc.,  Demarest. 

NJ. 

T.  O.  Najarian,  M.  L.  Thatcher,  and  D.  R.  F. 

Harleman. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 

Division,   American   Society  of  Civil   Engineers, 

Vol  106,  No  WW1,  Proceedings  Paper  15172,  p  1- 

17,    February    1980.    12   Fig,   3   Tab,    13   Ref,    1 

Append. 

Descriptors:  'Canals,  'Estuaries,  'Salinity,  'Model 
studies,  'Chesapeake  Bay,  Mathematical  models, 
Flow,  Tides,  Tidal  effects,  Currents(Water),  Hy- 
drodynamics, Hydraulic  transients,  'Delaware  Es- 
tuary. 

Analysis  of  the  effect  of  C  &  D  Canal  on  the 
salinity  intrusion  in  the  Delaware  Estuary  was 
described.  Two  separate  mathematical  models 
were  used:  MIT-Dynamic  Network  Model  and 
MIT-Transient  Salinity  Intrusion  Model.  Emphasis 
was  put  on  the  investigation  of  simulated  responses 
in  the  Delaware,  rather  than  the  Canal.  The  prima- 
ry objective  of  the  study  was  the  investigation  of 
salinity  distribution  in  the  Delaware  under  differ- 
ent forcing  functions.  MIT-DNM  application  re- 
vealed the  behavior  of  a  coupled  Canal/Delaware 
system  under  natural  boundary  conditions  speci- 
fied at  the  Chesapeake  Bay,  Capes  May  and  Henlo- 
pen,  and  at  the  head  of  tide  at  Trenton.  MIT-TSIM 
application  showed  temporal  and  spatial  salt  distri- 
bution in  the  Delaware  with  salt  and  net  flow 
condition  specifications  in  the  Canal.  The  results  of 
these  simulations  indicated  that  salinity  in  the 
Delaware  Estuary  is  appreciably  affected  by  the 
dynamics  of  the  Canal.  However,  the  Canal  has 
little  discernible  effect  on  the  hydrodynamics  of 
the  Delaware.  (Sims-ISWS) 
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W80-05777 


EFFECTS  OF  MODERATE  SEWAGE  INPUT 
ON  BENTHIC  POLYCHAETE  POPULATIONS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

D.  M.  Dauer,  and  W.  G.  Conner. 
Estuarine  and  Marine  Science,  Vol   10,  No  3,  p 
335-346,  March  1980.  3  Fig,  3  Tab,  27  Ref.  EPA 
R-802928. 

Descriptors:  'Bays,  'Florida,  "Aquatic  environ- 
ment, *Benthic  fauna,  Sediments,  Biomass,  Estu- 
aries, Benthos,  Tidal  waters,  On-site  investigations, 
Sampling,  Analysis,  Aquatic  populations,  On-site 
data  collections,  "Tampa  Bay,  Polychaetes,  Bio- 
logical data. 

The  study  site  was  located  in  Old  Tampa  Bay, 
Florida.  The  polychaete  fauna  of  a  sandy  intertidal 
habitat  receiving  effluent  from  a  sewage  treatment 
plant  was  compared  to  that  of  a  control  site.  The 
total  number  of  individuals,  total  biomass,  and 
average  species  numbers  were  significantly  greater 
at  the  sewage-affected  site.  The  response  of  indi- 
vidual species  to  nutrient  enrichment  varied.  Some 
species  showed  significantly  greater  numbers  of 
individuals  at  the  sewage-affected  site,  while  other 
species'  densities  showed  no  difference.  All  species 
maintained  greater  biomass  at  the  enriched  site, 
most  biomass  differences  were  significant.  Those 
species  that  did  not  show  density  differences  be- 
tween sites  tended  to  have  the  greatest  difference 
in  average  weight  per  individual.  In  general,  spe- 
cies with  either  benthic  development  or  some  form 
of  brooding  behavior  were  best  able  to  exploit  the 
enriched  condition  by  increased  densities  or  great- 
er average  biomass  per  individual.  It  was  conclud- 
ed that  for  moderate  increases  in  nutrient  concen- 
trations, benthic  productivity  will  be  most  en- 
hanced in  those  sediments  with  very  low  concen- 
trations of  fine  sized  particles.  (Humphreys-ISWS) 
W80-05783 


ANALYSES  OF  SEA  LEVEL  FLUCTUATIONS 
IN  THERMAICOS  GULF  AND  SALONICA 
BAY,  NORTHWESTERN  AEGEAN  SEA, 

University   Coll.   of  Swansea  (Wales).   Dept.   of 

Oceanography. 

A.  Wilding,  M.  Collins,  and  G.  Ferentinos. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

3,  p  325-334,  March  1980.  9  Fig,  2  Tab,  10  Ref. 

Descriptors:  *Sea  level,  "Tides,  "Water  level  fluc- 
tuations, "Bodies  of  water,  Fluctuations,  Bays, 
Gulfs,  Analysis,  Analytical  techniques,  On-site  in- 
vestigations, On-site  data  collections,  Frequency, 
Foreign  research,  "Aegean  Sea,  "Thermaicos  Gulf, 
"Salonica  Bay,  Spectral  analysis. 

Short  period  (2.4  to  2.7  h)  and  long  period  (several 
days)  oscillations  of  nontidal  origin  have  been 
identified  in  the  analysis  of  a  short  series  of  sea 
level  records  from  stations  in  Salonica  Bay  and 
Thermaicos  Gulf.  Oscillations  of  short  period  can 
be  attributed  to  seiche-like  motions;  those  of  long 
period  correspond  with  variations  in  barometric 
pressure.  The  harmonic  constituents  are  generally 
indicative  of  a  standing  tidal  wave  over  the  whole 
of  the  area.  (Humphreys-ISWS) 
W80-05784 


POLAROGRAPHIC  MEASUREMENT  OF 
MANGANESE  (II)  IN  ESTUARINE  WATERS, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Plymouth  Lab. 
S.  Knox,  and  D.  R.  Turner. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
3,  p  317-324,  March  1980.  3  Fig,  3  Tab,  17  Ref. 

Descriptors:  "Estuaries,  "Manganese,  "Water 
properties,  "Polarographic  analysis,  Analytical 
techniques,  Chemical  analysis,  Laboratory  tests, 
Methodology,  Colloids,  Colorimetry,  Sampling, 
Surveys,  On-site  data  collections,  Foreign  re- 
search, "England,  "Tamar  Estuary(England). 

The  application  of  differential  pulse  polarography 
to  the  estimation  of  manganese  (II)  in  estuarine 
waters  was  described.  The  method  was  assessed 


and  used  in  the  concentration  range  10-300  micro- 
grams/1. Polarographic  manganese  measurements 
on  samples  obtained  from  the  Tamar  Estuary  (SW 
England)  were  compared  with  colorimetric  mea- 
surements of  total  dissolved  manganese,  and  it  was 
shown  that  polarographically  determined  manga- 
nese (II)  can  vary  widely  from  100%  to  less  than 
10%  of  the  total  dissolved  manganese.  It  was  sug- 
gested that  the  manganese  not  measured  by  the 
polarographic  method  is  in  colloidal  form.  (Hum- 
phreys-ISWS) 
W80-05785 


POLLEN  EVIDENCE  FOR  HISTORIC  SEDI- 
MENTATION RATES  IN  CALIFORNIA 
COASTAL  MARSHES, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Geology. 

P.  J.  Mudie,  and  R.  Byrne. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

3,  p  305-316,  March  1980.  4  Fig,  2  Tab,  30  Ref. 

Descriptors:  "Coastal  marshes,  "California, 
"Dating,  "Sedimentology,  Salt  marshes,  History, 
Pollen,  Tracers,  Recent  epoch,  Radioactive  dating, 
On-site  investigations,  Sampling,  Analysis,  Carbon 
radioisotopes,  "Marin  County(CA),  "San  Diego 
County(CA). 

The  pollen  of  alien  weeds  and  ornamentals  was 
used  to  determine  sedimentation  rates  in  four  Cali- 
fornia coastal  salt  marshes.  The  results  indicated 
that  during  the  present  century  sedimentation  rates 
have  been  ca.  50  cm/ 100  years  in  southern  Califor- 
nia and  10  cm/ 100  years  in  central  California.  This 
regional  contrast  was  interpreted  to  be  primarily 
the  result  of  differences  in  land  use  history,  al- 
though 'natural'  environmental  differences  are  ap- 
parently also  involved.  Radiocarbon  dates  indicat- 
ed that  pre-European  sedimentation  rates  were  ca. 
10  cm/100  years  in  southern  California  and  ca.  5 
cm/100  years  in  central  California.  (Humphreys- 
ISWS) 
W80-05786 


DEPOSITION  OF  DREDGED  SEDIMENT  AT 
OPEN  WATER  SITES, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

H.  J.  Bokuniewicz,  and  R.  B.  Gordon. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

3,  p  289-303,  March  1980.  7  Fig,  2  Tab,  10  Ref,  1 

Append. 

Descriptors:  "Dredging,  "Spoil  banks, 
"Deposition(Sediments),  "Coasts,  Disposal,  Set- 
tling velocity,  Sites,  Spatial  distribution,  Method- 
ology, Mathematical  models,  Dispersion,  Sam- 
pling, Surveys,  On-site  investigations,  Theoretical 
analysis,  Turbidity,  Physical  properties,  Lakes, 
Laboratory  tests,  Deformation. 

Silt-clay  dredge  spoil  released  at  the  surface  of 
near-shore  waters  is  deposited  on  the  sea  floor 
within  a  few  hundred  meters  of  its  impact  point. 
Only  a  few  percent  of  the  spoil  is  lost  into  the 
water  column  in  most  disposal  operations.  Surveys 
of  the  deposits  formed  by  the  controlled  release  of 
dredged  sediment  show  some  to  be  compact  (pre- 
senting minimum  surface  area  to  the  ambient 
water)  and  others  dispersed  (extending  over  a  large 
area  as  a  thin  layer).  The  principal  factor  control- 
ling the  degree  of  dispersion  during  placement  is 
the  cohesion  of  the  spoil.  Disaggregated  spoil  is 
deposited  from  a  turbidity  current  in  a  thin  annu- 
lus,  aggregated  or  cohesive  spoil,  in  a  compact  pile 
of  discrete  blocks  or  'clods'.  Formation  of  a  com- 
pact deposit  of  spoil  requires  that  the  clods  survive 
impact  with  the  bottom;  their  kinetic  energy  must 
be  absorbed  in  plastic  deformation  without  clod 
rupture.  The  impact  speed  and  the  kinetic  energy 
density  were  calculated  for  free  fall  of  clods  in 
water.  Laboratory  measurements  were  made  of  the 
deformation-rate  dependence  of  the  mechanical 
work  done  to  rupture  clods  of  silt-clay  marine 
sediment  in  impact.  These  show  that  plastic  defor- 
mation will  dissipate  the  impact  energy  for  clods 
less  than  0.8  m  in  diameter;  larger  clods  will  break 
up  upon  impact.  Field  observations  confirm  the 
presence  of  clods  smaller  than  this  in  deposits  of 
cohesive  spoil.  The  disposal  processes  responsible 


for  the  formation  of  spoil  deposits  are  insensitive  to 
the  water  depth  and  current  speed.  A  compact 
spoil  deposit  is  most  likely  to  result  when  cohesive 
sediment  is  dredged  with  a  clam  shell  bucket  and 
released  in  small  quantities  at  low  speed  over  a 
soft-bottomed  disposal  area.  (Humphreys-ISWS) 
W80-05787 


DAILY,  SEASONAL,  AND  ANNUAL  FLUCTU- 
ATIONS AMONG  ZOOPLANKTON  POPULA- 
TIONS IN  AN  UNPOLLUTED  TROPICAL  EM- 
BAYMENT, 

Harbor  Branch  Foundation,  Fort  Pierce,  FL. 
M.  J.  Youngbluth. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
3,  p  265-287,  March  1980.  12  Fig,  6  Tab,  39  Ref. 
AT  (40-1)1833. 

Descriptors:  "Fluctuations,  "Zooplankton,  "Bays, 
"Aquatic  environment,  "Puerto  Rico,  Annual,  Sea- 
sonal, Tropic,  Estuaries,  On-site  data  collections, 
On-site  investigations,  Copepods,  Aquatic  popula- 
tions, Sampling,  Laboratory  tests,  Analysis,  Vari- 
ability, Biomass,  Diurnal,  Density,  "Jobos 
Bay(PR),  Daily. 

During  1973-74  biweekly  collections  of  zooplank- 
ton in  Jobos  Bay,  Puerto  Rico,  revealed  that  major 
differences  in  the  abundance  and  variety  of  several 
populations  were  related  to  water  circulation,  sea- 
sonal rainfall,  and  diel  behavior.  Total  densities  of 
zooplankton  ranged  from  225  to  9050/cu  m  for 
night  and  30  to  4700/cu  m  for  day  samples.  Abun- 
dance levels  increased  about  twofold  from  coastal 
to  isolated  regions  of  the  bay,  but  at  least  twice  as 
many  species  occurred  in  the  coastal  areas.  Rapid, 
short-term  changes  in  abundance,  pulses  of  about 
one  order  of  magnitude,  occurred  shortly  before 
and  during  the  wet  season.  Diel  differences  in 
density,  most  notable  among  the  copepod,  Acartia 
tonsa,  coincided  with  a  seasonal  increase  in  abun- 
dance. The  size  and  composition  of  the  zooplank- 
ton communities  in  Jobos  Bay  were  similar  to 
those  found  in  one  polluted,  tropical  embayment 
(Guayanilla  Bay,  Puerto  Rico)  but  differed  greatly 
from  those  described  in  another  (Kingston  Har- 
bour, Jamaica).  (Humphreys-ISWS) 
W80-05788 


DYNAMICS  OF  PHYTOPLANKTON  PRODUC- 
TIVITY IN  THE  PECONIC  BAY  ESTUARY, 
LONG  ISLAND, 

New  York  Ocean  Science  Lab.,  Montauk. 
S.  F.  Bruno,  R.  D.  Staker,  and  G.  M.  Sharma. 
Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
3,  p  247-263,  March  1980.  10  Fig,  2  Tab,  32  Ref. 
State  of  NY.  CI  14053,  C146859. 

Descriptors:  "Estuaries,  "Phytoplankton,  "Primary 
productivity,  "Ecosystems,  "New  York,  Chloro- 
phyll, Bays,  Estuarine  environment,  Physicochemi- 
cal  properties,  Spatial  distribution,  Dynamics, 
Water  quality,  Nitrogen,  Nutrients,  On-site  investi- 
gations, Water  temperature,  On-site  data  collec- 
tions, Salinity,  Analysis,  Dissolved  oxygen,  Tidal 
effects,  "Peconic  Bay(NY),  "Long  Island(NY), 
Species  diversity,  Tidal  flushing. 

Throughout  most  of  the  year  chlorophyll  a  specific 
productivity  (mg  C/mg  Chi  a/d)  was  regulated  by 
mean  photic  zone  light  energy.  During  spring  and 
early  summer,  however,  nutrients  may  occasional- 
ly be  important  regulators  of  primary  productivity 
in  Little  Peconic  Bay,  and  possibly  Great  Peconic 
Bay  as  well.  Nitrogen  and  silica  are  the  nutrients 
implicated.  Regression  analysis  of  N03(-)-N  vs. 
chlorophyll  a  and  dissolved  inorganic  nitrogen  vs. 
chlorophyll  a  indicate  that  nitrogen  is  important  in 
controlling  the  upper  limit  of  biomass  production 
in  the  ecosystem  except  for  Flanders  Bay  where 
nitrogen  appears  to  be  in  excess.  Horizontal  distri- 
bution of  chlorophyll  a  is  related  to  tidal  flushing 
through  Gardiners  Bay,  and  hypereutrophication 
of  Flanders  Bay  is  prevented  by  this  physical  dis- 
persion and  mixing.  Annual  estimates  of  phyto- 
plankton productivity  in  the  bay  system  range 
from  162  to  213  g  C  sq  m/y  and  are  in  good 
agreement  with  many  other  estuaries  of  the  north- 
west Atlantic  coast.  Phytoplankton  community 
composition  and  diversity  indices  were  discussed. 
(Humphreys-ISWS) 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 


W80-05789 


DISCUSSION  OF  THE  TURBIDITY  MAXI- 
MUM IN  PARTIALLY  MIXED  ESTUARIES, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

C.  B.  Officer. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

3,  p  239-246,  March  1980.  4  Fig,  4  Ref. 

Descriptors:  'Turbidity,  'Estuaries,  'Sediment 
transport,  'Model  studies,  Mixing,  Suspended 
solids,  Mathematical  models,  Spatial  distribution, 
Circulation,  Tidal  effects,  Velocity,  Salinity,  Nu- 
merical analysis,  Analytical  techniques,  Equations, 
Box  models. 

A  set  of  box  model  equations  was  developed  to 
define  the  suspended  sediment  distribution  and  tur- 
bidity maximum  related  to  gravitational  circulation 
effects.  The  box  model  gives  a  reasonable,  first 
order  approximation  to  the  numerical  model  re- 
sults for  the  suspended  sediment  distribution,  turbi- 
dity maximum  related  to  gravitational  circulation 
effects,  longitudinal  suspended  sediment  fluxes,  and 
the  hydrodynamic  variables.  It  should  not,  howev- 
er, be  considered  as  a  substitute  for  the  numerical 
model.  The  advantage  of  the  box  model  is  that 
within  its  limitations  it  can  be  applied  to  actual 
conditions  in  partially  mixed  estuaries  in  which  the 
horizontal  net  circulation  exchanges  are  dominant 
over  the  horizontal  nonadvective  exchanges.  It  can 
be  extended  to  the  non-conservative  case  of  sedi- 
ment flux  exchanges  with  the  bottom  to  determine 
first  order  values  for  the  net  erosion  or  deposition 
along  the  estuary  and  to  estimate  the  effects  related 
to  local  resuspension  by  tidal  currents  as  well  as 
the  net  longitudinal  fluxes  from  the  river  and  ocean 
to  the  estuary.  The  input  data  that  are  needed  for 
such  calculations  are  the  salinity  distribution,  estu- 
ary geometry,  river  flow,  and  the  suspended  sedi- 
ment distribution.  Although  the  numerical  model  is 
more  informative  scientifically,  it  is  somewhat 
more  difficult  in  application,  for  it  assumes  con- 
stant estuary  coefficients,  a  rectangular  estuary  ge- 
ometry of  constant  depth  and  width,  and  a  conser- 
vative condition  with  respect  to  the  estuary 
bottom.  (Humphreys-ISWS) 
W80-05790 


GROUNDWATER  SEEPAGE  INTO  GREAT 
SOUTH  BAY,  NEW  YORK, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

H.  Bokuniewicz. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

4,  p  437-444,  April   1980.  4  Fig,   1   Tab,  9  Ref. 

Descriptors:  'Bays,  'Seepage,  'Groundwater, 
'New  York,  On-site  investigations,  Coasts,  La- 
goons, Measurement,  Groundwater  movement, 
Discharge(Water),  Hydrography,  Flow,  On-site 
tests,  Methodology,  On-site  data  collections, 
Freshwater,  'Great  South  Bay(NY). 

Great  South  Bay  (New  York)  is  a  large  lagoon  on 
the  northeast  coast  of  the  United  States.  The  flow 
of  groundwater  across  the  floor  of  Great  South 
Bay  has  been  reported  to  account  for  as  much  as 
2/3  of  the  total  freshwater  inflow.  In  situ  measure- 
ments of  this  seepage  flow  have  been  made  along 
four  offshore  transects  in  the  bay.  These  measure- 
ments show  that  the  flow  rate  decreases  rapidly 
offshore;  within  30  m  of  the  shoreline,  the  subma- 
rine outflow  rates  were  typically  40  l/(day  sq  m) 
and  decreased  to  less  than  10  l/(day  sq  m)  at  a 
distance  of  100  m  from  shore.  The  bay  floor  at  the 
study  locations  was  sand  or  silty  sand  with  vertical 
intrinsic  permeabilities  ranging  from  14  to  78 
darcys.  The  flow  rate  across  the  bay  floor  may  be 
described  by  an  exponentially  decreasing  function. 
The  flow  distribution  may,  therefore,  be  specified 
with  two  parameters-the  flow  value  at  the  shore- 
line, A,  and  a  'decay'  constant,  c,  that  governs  the 
rate  of  decrease  of  the  flow  offshore.  The  calculat- 
ed flows  along  the  four  transects  were  2100,  1100, 
8500,  and  3900  l/(day  m).  Between  40%  and  98% 
of  this  flow  enters  the  bay  within  100  m  from 
shore.  The  total  flow  of  groundwater  across  the 
bay  floor  was  calculated  to  be  about  2  x  10  to  the 
8th  power  1/day  or  10-20%  of  the  total  freshwater 
inflow.  (Humphreys-ISWS) 


W80-05815 


A  COMPARISON  OF  TIDAL  HARMONIC 
CONSTANTS  COMPUTED  AT  AND  NEAR  AN 
INLET, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
N.  P.  Smith. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
4,  p  383-391,  April   1980.  2  Fig,  2  Tab,  9  Ref. 

Descriptors:  'lnlets(Waterways),  'Tides,  'Fore- 
casting, 'Florida,  Tidal  waters,  Water  levels,  Time 
series  analysis,  Water  pressure,  Fourier  analysis, 
Analytical  techniques,  Analysis,  Hydrography, 
Coasts,  'Fort  Pierce  Inlet,  Hydrographic  data. 

In  this  study,  bottom  pressures  from  inner  shelf 
waters  off  South  Florida's  Atlantic  coast  were 
compared  with  water  level  measurements  made  at 
the  Fort  Pierce  Inlet  to  investigate  the  spatial 
variations  in  the  harmonic  constants  of  the  princi- 
pal tidal  constituents  in  the  immediate  vicinity  of 
an  inlet.  The  purpose  was  to  demonstrate  the  exist- 
ence of  significant  differences  over  short  distances, 
and  to  call  attention  to  the  implication  this  might 
have  with  regard  to  the  construction  of  co-range 
and  co-tidal  charts  for  the  adjacent  ocean  basin 
Time  series  of  bottom  pressure  and  surface  water 
level  were  used  to  compute  harmonic  constants 
and  thus  compare  tidal  conditions  at  and  near  an 
inlet  along  Florida's  Atlantic  coast.  Supportive 
hydrographic  and  surface  atmospheric  pressure 
data  were  incorporated  to  estimate  the  probable 
maximum  errors  in  comparing  pressure  fluctu- 
ations with  water  level  variations.  The  M  sub  2 
tidal  amplitude  decreases  from  0.45  decibar  (0.45  m 
+  or  -  0.02  m)  over  the  inner  shelf  to  0.28  m  in  the 
nearby  inlet.  There  is  an  11  deg  phase  lag  of  the  M 
sub  2  tide  in  the  inlet.  The  K  sub  I  and  O  sub  1 
constituent  amplitudes  show  essentially  no  de- 
crease from  the  shelf  to  the  inlet,  though  the  tidal 
wave  form  is  delayed  by  9  deg  and  18  deg,  respec- 
tively. Locally  damped  amplitudes  and  phase  lags 
are  attributed  to  estuarine-shelf  exchanges  through 
the  inlet.  Local  perturbations  in  the  tidal  harmonic 
constants  may  have  a  significant  effect  on  the 
construction  of  co-tidal  and  co-range  charts  for  the 
adjacent  ocean  basin.  (Humphreys-ISWS) 
W80-05816 


SHALLOW  WATER  SURFACE  WAVE  ELEVA- 
TION DISTRIBUTIONS, 

Coastal  Engineering  Research  Center,  Fort  Bel- 

voir,  VA. 

E.  F.  Thompson. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 

Division,  Proceedings  of  the  American  Society  of 

Civil   Engineers,   Vol    106,  No  WW2,  Technical 

Note,  p  285-289,  May  1980.  2  Fig,  2  Tab,  7  Ref,  1 

Append. 

Descriptors:  *Wave(Water),  'Shallow  water, 
'Coasts,  'Water  levels,  On-site  data  collections. 
Analytical  techniques,  Analysis,  Statistical  meth- 
ods, Skewness,  Kurtosis. 

Skewness  and  kurtosis  of  the  sea  surface  elevation 
distribution  were  investigated  at  six  shallow  water 
staff  gage  locations  along  U.S.  coasts.  Both  skew- 
ness and  kurtosis  tended  to  be  greater  than  zero. 
High  wave  conditions  were  associated  with  high 
skewness  values  at  all  six  loations.  High  skewness 
values  are  indicative  of  nonsinusoidal  wave  profiles 
which,  when  analyzed  by  Fourier  transfom  tech- 
niques can  result  in  nonindependent  spectral  peaks 
in  addition  to  the  main  spectral  peak.  Since  the 
highest  values  and  thus  the  most  prominent  nonin- 
dependent spectral  peaks  tend  to  be  associated 
with  wave  conditions  with  the  highest  significant 
heights,  these  characteristics  must  be  considered  in 
any  careful  attempt  to  simulate  high  energy  spectra 
in  shallow  water.  (Humphreys-ISWS) 
W80-05824 


FRICTION    FACTORS    IN    STORM    SURGES 
OVER  INLAND  AREAS, 

Water  Resources  Engineers,  Springfield,  VA. 
R.  Walton,  and  B.  A.  Christensen. 
Journal  of  the  Waterway,  Port.  Coastal  and  Ocean 
Division,   American   Society   of  Civil   Engineers, 


Vol  106,  No  WW2,  Proceedings  Paper  15439,  p 
261-271,  May  1980.  5  Fig,  1  Tab,  20  Ref,  2 
Append. 

Descriptors:  'Coastal  plains,  'Flooding,  'Friction, 
•Florida,  Hurricanes,  Hydraulics,  Storm  surges, 
Model  studies,  Flow,  Storms,  Darcy-Weisbach 
equation,  Mathematical  studies,  'Friction  coeffi- 
cient. Bottom  friction. 

In  many  recent  models  of  hurricane-generated 
surges,  a  quadratic  law  is  used  to  describe  the  bed 
friction.  When  models  include  overland  flooding, 
friction  factor  values  throughout  the  solution 
domain  often  reflect  ocean  bed  conditions.  A 
theory  was  presented  to  develop  model  friction 
factors  based  on  a  Darcy-Weisbach  type  relation- 
ship that  gives  the  coefficients  spatial  variability, 
dependent  on  bed  roughness,  obstructions  and 
their  spacings,  and  local  depths.  An  equivalent 
friction  factor  was  introduced  which  combines 
overland  values,  derived  by  considering  and  as- 
sumed prevailing  logarithmic  velocity  distribution, 
with  values  derived  by  considering  the  theoretical 
form  of  the  head  loss  due  to  drag  froces  acting  on 
uniformly  distributed  obstacles.  The  effects  of  the 
equivalent  friction  factor  were  studied  for  hurri- 
cane-generated surges  on  the  west  coast  of  Florida 
It  was  shown  that  its  introduction,  based  on  natu- 
ral vegetation  and  man-made  obstructions,  attenu- 
ated and  lagged  the  peak  surge  at  the  project  site, 
compared  with  surges  simulated  using  a  uniform 
value  based  on  the  ocean  bed.  (Lee-ISWS) 
W80-05825 


WAVE  RUNUP  ON  VARIABLE  BEACH  PRO- 
FILES, 

Tetra  Tech,  Inc.,  Jacksonville,  FL. 
R.  B.  Taylor,  E.  Ozsoy,  and  T.  J.  Turco. 
Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,   American   Society  of  Civil   Engineers, 
Vol   106,  No  WW2,  Proceedings  Paper  15424,  p 
169-182,   May    1980.   6   Fig,    16  Ref,   2  Append 

Descriptors:  'Beaches,  'Coastal  engineering,  'Pro- 
files, Surges,  Wave  pile-up,  Waves(Water),  Hy- 
draulics, Slopes,  Geomorphology,  Mathematical 
studies,  'Beach  profiles,  Wave  runup. 

The  runup  of  breaking  waves  on  beach  profiles  of 
variable  slope  was  analyzed  as  a  function  of  beach 
and  offshore  profile  geometry,  variations  in  still- 
water  level,  and  wave  characteristics.  The  repre- 
sentation of  composite  beach  and  offshore  slopes 
approximates  the  profile  geometry  as  a  parabolic 
curve  that  provides  a  continuous,  smooth  represen- 
tation of  the  profile  geometry  and  simplifies  the 
calculation  of  composite  slope  values.  For  con- 
cave, upward  profile  geometries  with  fixed  values 
of  wave  period  and  Stillwater  elevation,  the  runnup 
was  observed  to  first  increase,  reach  a  maximum, 
and  then  decrease  as  the  deepwater  wave  height  is 
increased.  Increases  in  the  Stillwater  level  produce 
higher  values  of  wave  runup  for  fixed  wave  height 
and  period.  For  linear  profile  geometries,  the 
runup  was  observed  to  increase  continuously  with 
increasing  wave  height,  independently  of  changes 
in  the  Stillwater  elevation.  (Lee-ISWS) 
W80-05826 


IN  SITU  DETERMINATION  OF  SUSPENDED 

PARTICULATE    MATTER    AND    DISSOLVED 

ORGANIC   MATTER   CONCENTRATIONS   IN 

AN  ESTUARINE  ENVIRONMENT  BY  MEANS 

OF     AN     OPTICAL     BEAM     ATTENUANCE 

METER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Geoscience  Centre. 

G  V.  Winters,  and  D.  E.  Buckley. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

4,  p  455-466,  April   1980.  9  Fig,  2  Tab,   15  Ref. 

Descriptors:  'Estuarine  environment,  'On-site 
tests,  'Suspended  solids,  'Organic  matter,  Estu- 
aries, Testing  procedures,  Instrumentation,  Spec- 
trometers, Optical  properties,  Laboratorx  tests. 
Water  properties.  Sampling.  Water  quality.  Ana- 
lytical techniques.  Analysis,  Salinity,  Humic  acids. 
Kaolinite,  Attenuation,  Absorption,  Data  collec- 
tions. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Use  Of  Water  Of  Impaired  Quality — Group  3C 


An  optical  technique  was  developed  for  the  in  situ 
estimation  of  estuarine  suspended  particulate 
matter  (SPM)  and  dissolved  organic  matter 
(DOM)  concentrations  in  water.  Measurements 
were  made  in  the  laboratory  and  the  field,  and 
attenuance  coefficients  were  determined  at  wave- 
length bands  centered  at  475  nm  and  at  680  nm. 
Laboratory  measurement  of  attenuance  caused  by 
kaolinite  suspensions  and  humic  acid  solutions 
were  used  to  determine  the  wavelength  selectivity 
or  the  475  nm/680  nm  band  ratio  for  SPM  and 
DOM.  The  light  attenuated  by  kaolinite  suspen- 
sions and  SPM  was  attributed  to  both  absorbance 
and  scattering,  but  for  dissolved  humic  acid  it  was 
attributed  only  to  absorbance.  The  optical  band 
attenuance  ratio  was  constant  for  each  type  of 
substance.  Mathematical  expressions,  applicable  to 
complex  aqueous  mixtures,  were  formulated  to  dif- 
ferentiate between  changes  in  attenuance  coeffi- 
cients resulting  from:  (1)  concentration  variations 
of  kaolinite  suspensions  or  SPM  and  (2)  dissolved 
humic  acid  or  DOM.  (Humphreys-ISWS) 
W80-05849 


TIDAL  INDUCED  REGULATION  OF  NITRO- 
GEN FIXATION  ACTIVITY  (C2H4  PRODUC- 
TION) IN  A  GEORGIA  SALT  MARSH, 

Cedar  Crest  Coll.,  Allentown,  PA.  Dept.  of  Biol- 
ogy- 

M.  S.  Ubben,  and  R.  B.  Hanson. 
Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
4,  p  445-453,  April  1980.  7  Fig,  1  Tab,  23  Ref.  NSF 
OCE75-20847. 

Descriptors:  *Salt  marshes,  "Tidal  effects,  'Geor- 
gia, "Nitrogen  fixation,  Water  quality,  Tidal 
marsh,  On-site  investigations,  Salinity,  Spatial  dis- 
tribution, Chlorides,  On-site  data  collections, 
Marsh  plants,  Tidal  flushing,  Acetylene  reduction. 

Nitrogen  fixation  potential,  determined  by  the 
acetylene  reduction  technique,  was  measured  at  14 
sites  across  a  Georgia  salt  marsh.  The  transect 
spanned:  (1)  tall  and  short  Spartina  alterniflora  and 
natural  funcus  and  Salicornia  monocultures,  and 
(2)  small  tidal  creek  which  usually  floods  over  a 
levee  into  a  short  Spartina  marsh  during  high  tides. 
Spring  tides  usually  flood  the  entire  marsh  and 
enter  the  Funcus  zone.  Nitrogen  fixation  potential 
in  the  soil  was  related  to  sites  of  daily  tidal  inunda- 
tion and  not  to  interstitial  salinity.  The  authors  also 
artificially  altered  the  salinity  in  cores  from  short 
and  tall  Spartina  zones  to  investigate  whether  ni- 
trogen-fixing populations  were  tolerant  to  fluctu- 
ations in  salt  concentration.  Results  indicated  that 
populations  in  the  marsh  are  diverse  and  fluctuate 
monthly  with  respect  to  salinity  tolerance  in 
Sapelo  Island  salt  marsh  soils.  (Humphreys-ISWS) 
W80-05850 


THE  STUDY  OF  A  NATURAL  HYPERSALINE 
LAGOON  IN  A  DESERT  AREA  (THE 
BARDAWIL  LAGOON  IN  NORTHERN  SINAI), 

Israel  Oceanographic  and  Limnological  Research 
Inst.,  Haifa.  Dept.  of  Chemistry. 
B.  S.  Krumgalz,  H.  Hornung,  and  O.  H.  Oren. 
Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
4,  p  403-415,  April   1980.  4  Fig,  3  Tab,  68  Ref 

Descriptors:  "Lagoons,  "Water  quality,  "Brines, 
"Deserts,  Laboratory  tests,  On-site  investigations, 
Sampling,  Data  collections,  Evaporation,  Chemi- 
cal precipitation,  Analysis,  Hydrogen  ion  concen- 
tration, Magnesium,  Salinity,  Calcium,  Ions,  Water 
temperature,  Nutrients,  Phosphorus,  Nitrogen, 
Silica,  Dissolved  oxygen,  Foreign  research, 
"Israel,  "Bardawil  Lagoon,  Hypersaline  lagoons. 

The  hypersaline  Bardawil  Lagoon,  situated  on  the 
Mediterranean  coast  of  the  Sinai  Peninsula,  was 
studied.  Seven  environmental  parameters  (water 
temperature,  salinity,  pH,  calcium  and  magnesium 
ion  concentrations,  content  of  dissolved  oxygen 
and  micro-nutrients)  were  monitored.  The  magne- 
sium/salinity and  calcium/salinity  ratios  of  the 
brines  of  the  Bardawil  Lagoon  (0.0387  +  or  - 
0.0002  and  0.0114  +  or  -  0.0002  g/l(S%),  respec- 
tively) are  equal  to  the  ratios  for  Mediterranean 
seawater  and  are  in  good  agreement  with  literature 
values  for  other  oceans  and  seas.  The  process  of 
the  formation  of  the  Bardawil  Lagoon  water  body 


was  modeled  in  laboratory  conditions  by  evapora- 
tion of  seawater  during  some  months.  The  results 
of  this  study,  the  constancy  of  the  magnesium/ 
salinity  and  calcium/salinity  ratios  and  their  identi- 
cal values  to  those  of  Mediterranean  seawater, 
show  that  the  brines  of  the  Bardawil  Lagoon  were 
formed  by  mere  evaporation  of  Mediterranean 
seawater  without  the  interference  of  other  nonmar- 
ine  water  sources  except  rainwater.  (Humphreys- 
ISWS) 
W80-05851 


WATER  QUALITY  ANALYSIS  OF  THE  HALI- 
FAX RIVER,  FLORIDA, 

CH2M  HILL,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05856 


A  SUGGESTION  FOR  ANTICIPATING  ALTER- 
ATIONS IN  WAVE  ACTION  ON  SHORES 
CONSEQUENT  UPON  CHANGES  IN  WATER 
DEPTHS  IN  HARBORS  AND  COASTAL 
WATERS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
B.  Kinsman,  J.  R.  Schubel,  G.  E.  Carroll,  and  M. 
Glackin-Sundell. 

Special  Report  27,  Reference  79-10,  July  1979.  43 
p,  37  Fig,  13  Tab,  1  Ref,  1  Append. 

Descriptors:  *Waves(Water),  "Computer  models, 
"Beach  erosion,  "Energy,  "Simulation  analysis, 
Bathymetry,  Depth,  Dredging,  Turbulence,  Shore 
protection,  Coastal  engineering,  Data  storage  and 
retrieval,  Harbors,  "New  York  Harbor. 

A  computer  program  designed  for  the  calculation 
and  plotting  of  surface  wave  rays  in  the  Lower 
Bay  of  New  York  Harbor  is  reported.  The  data 
indicate  which  parts  of  the  coast  are  susceptible  to 
natural  erosion  and  erosion  caused  by  dredging. 
Six  different  waves  were  selected  for  ray  tracing  in 
order  to  give  the  wave  energy  along  the  coast  of 
the  Lower  Bay.  The  bathymetry  of  the  Lower  Bay 
was  stored  in  a  computer  and  for  convenience,  the 
area  was  sectionalized  in  grids  of  0. 1  nautical  mile 
and  the  water  depths  were  digitized.  Dredged 
channels  resulted  in  a  loss  of  information  because 
they  represented  aborted  rays.  The  heaviest  wave 
attacks  were  found  on  the  seaward  faces  of  Sandy 
Hook  and  Rockaway  Point.  Surprisingly,  selected 
dredging  to  90  feet  would  increase  the  wave 
energy  on  the  seaward  face  of  Sandy  Hook  by 
8.3%.  Other  areas  of  heavy  wave  attack  are  Coney 
Island  and  a  strip  from  Hugenot  Beach  to  Midland 
Beach  on  Staten  Island.  These  are  already  known 
areas  of  heavy  wave  activity,  so  the  computer 
simulation  works  well.  Shifts  in  wave  intensities 
can  be  brought  about  by  selected  dredging.  Dredg- 
ing followed  by  backfilling  with  unwanted  fine- 
grained dredged  material  may  prevent  increased 
wave  action.  Computer  simulation  of  coastal  wave 
erosion  will  help  in  the  issuance  of  dredging  per- 
mits. (Sidney-IPA) 
W80-05864 


OCEAN  OUTFALL  DILUTION:  EFFECTS  OF 
CURRENT, 

Georgia  Inst,  of  Tech.,  Atlanta.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05952 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3B.  Water  Yield  Improvement 


PHYSICAL    CHARACTERISTICS    OF    SOME 
MINESOILS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy 

T.  A.  Pedersen,  A.  S.  Rogowski,  and  R.  Pennock, 

Jr. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  2,  p  321-328,  March-April  1980.  5  Fig,  9  Tab, 


29  Ref.  EPA-LAG-D5-E763. 

Descriptors:  "Coal  mine  wastes,  "Strip  mine  wates, 
•Physical  properties,  "Hydraulic  properties,  "Pen- 
nesylvania,  "Land  reclamation,  Strip  mines,  Spoil 
banks,  Bulk  density,  Evapotranspiration,  Infiltra- 
tion, Hydraulic  conductivity,  Soil  profiles,  Coal 
mines,  Appalachian  Mountain  Region,  Lysimeters, 
On-site  investigations,  Minesoils,  Water  retention. 

Studies  were  conducted  to  evaluate  physical  prop- 
erties of  spoils  resulting  from  surface-coal  mining 
and  reclamation  operations  in  Clearfield  County, 
Pennsylvania.  Bulk  density,  evapotranspiration, 
water  retention,  infilration,  and  hydraulic  conduc- 
tivity values  were  determined  at  ten  sites  randomly 
located  within  a  4-ha  experimental  area.  Average 
bulk  density  of  the  surface  0.5-m  layer  of  minesoil 
was  1763  kg/cu  m,  while  specific  surface  at  most 
sites  averaged  31  sq  m/g.  Microlysimeter  data 
indicated  that  evapotranspiration  (ET)  on  minesoil 
could  be  approximated  by  class-A  pan  evaporation 
or  by  model  results.  A  large  amount  of  spatial 
variation  was  observed  in  infiltration,  water  reten- 
tion, and  hydraulic  conductivity  values.  In  the 
uppermost  0.75  m  of  the  profile  most  minesoils  on 
the  average  retained  35  mm  of  water,  between  10 
and  1500  kPa,  compared  to  136  mm  for  the  adjoin- 
ing soils.  When  water  was  available  ET  ap- 
proached potential;  however,  hydraulic  properties 
of  the  minesoil  would  likely  lead  to  droughty 
conditions  and  extended  periods  of  plant  stress. 
(Visocky-ISWS) 
W80-05955 


HEAT-POWERED  WATER  PUMP, 

Utah  State  Univ.  Foundation,  Logan.  (Assignee). 
D.  G.  Chadwick. 

U.S.  Patent  No  4,177,020,  6  p,  1  Fig,  12  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  1,  p  213,  December  4,  1979. 

Descriptors:  "Patents,  "Heat  pumps,  "Water  deliv- 
ery, Puming,  Solar  radiation,  Flash  distillation,  Ir- 
rigation, Temperature,  Thermal  power,  Water 
pumps. 

A  heat-powered  water  pump  is  provided  which 
can  utilize  either  solar  energy  or  thermal  energy 
from  burning  agricultural  wastes.  The  heat- 
powered  water  pump  is  especially  suitable  for 
pumping  water  at  a  remote  location  and  from  a 
relatively  shallow  location  to  an  elevated  location. 
The  pump  includes  a  pumping  chamber  with  an 
expandable  pumping  member,  a  flash  boiler  and  a 
condensate  metering  device  for  automatically  me- 
tering a  predetermined  quantity  of  condensate  to 
the  hot  surface  of  the  flash  boiler.  The  vapor 
generated  by  the  flash  boiler  expands  the  flexible 
pumping  member  thereby  displacing  water  from 
the  pumping  chamber.  The  surface  of  the  pumping 
member  also  serves  as  a  heat  transfer  surface  be- 
tween the  hot  vapor  and  the  surrounding  water  in 
the  pumping  chamber  to  condense  the  vapor.  The 
condensate  collects  in  a  condensate  reservoir  and  is 
directed  into  the  metering  device  by  a  valve  oper- 
ated by  the  pumping  member.  The  pump  is  self- 
starting  and  requires  minimal  monitoring.  (Sinha  - 
OEIS) 
W80-05966 


3C.  Use  Of  Water  Of  Impaired 
Quality 


IRRADIANCE,  TEMPERATURE,  AND  SALIN- 
ITY EFFECTS  ON  GROWTH,  LEAF  ANATO- 
MY, AND  PHOTOSYNTHESIS  OF  DISTICH- 
LIS  SPICATA  (L.)  GREENE, 
New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Biology. 

P.  R.  Kemp,  and  G.  L.  Cunningham. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-200082,' 
Price  coclis:  A03  in  paper  copy.  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
New  Mexico  State  Univ.  Report  No  121,  April 
1980.  32  p,  8  Fig,  6  Tab,  31  Ref.  OWRT  B-058- 
NMEX(l),  14-34-0001-8101. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 


Descriptors:  'Light  intensity,  'Salinity,  'Tempera- 
ture, Photosynthesis,  Respiration,  'Salt  tolerance, 
'Growth  rates,  'Plant  growth,  Stomata,  Leaves. 

The  effects  of  irradiance,  temperature,  and  salinity 
on  growth,  net  C02  exchange,  and  leaf  anatomy  of 
Distichlis  spicata  were  investigated  in  controlled 
environment  chambers.  When  plants  were  grown 
at  low  irradiance,  growth  rates  were  significantly 
reduced  by  high  substrate  salinity  or  low  tempera- 
ture. However,  when  plants  were  grown  at  high 
irradiance,  growth  rates  were  not  significantly  af- 
fected by  temperature  or  salinity.  The  capacity  for 
high  irradiance  to  overcome  depressed  growth  at 
high  salinity  cannot  be  explained  completely  by 
rates  of  net  photosynthesis,  since  high  salinity 
caused  decreases  in  net  photosynthesis  at  all  envi- 
ronmental conditions.  This  salinity-induced  de- 
crease in  net  photosynthesis  was  caused  largely  by 
stomatal  closure,  although  plants  grown  at  low 
temperature  and  low  irradiance  showed  significant 
increases  in  internal  leaf  resistance  to  C02  ex- 
change. Increases  salinity  resulted  in  generally 
thicker  leaves  with  lower  stomatal  density  but  no 
significant  differences  in  the  ratio  of  mesophyll  cell 
surface  area  to  leaf  area.  Salinity  and  irradiance 
during  growth  did  not  affect  rates  of  dark  respira- 
tion. The  mechanisms  by  which  Distichlis  spicata 
tolerates  salt  appear  to  be  closely  coupled  to  the 
utilization  of  light  energy.  Salt-induced  leaf  succu- 
lence is  of  questionable  importance  to  gas  ex- 
change at  high  salinity  in  this  C4  species. 
W80-05798 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


THE  WATER  ECONOMY  OF  A  LOW  FLUSH 
TOILET  IN  A  WATER  DEFICIENT  REGION, 

Caribbean  Research  Inst.,  St.  Thomas.  Water  Re- 
sources Research  Center. 
A.  E.  Pratt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-199672, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  3,  July  1979,  19p,  1  Fig,  7 
Tab,  6  Ref,  1  Append.  OWRT  A-004-VI(1),  14-34- 
7100. 

Descriptors:  'Water  conservation,  'Low  flush  toi- 
lets, Virgin  Islands,  Evaluation,  Water  quality, 
Costs. 

Water  use  at  a  public  restroom  facility  was  sub- 
stantially reduced  after  installation  of  low-flush 
toilets.  Water  in  the  region  is  scarce,  demand  is 
high,  and  water  is  expensive.  The  first  year  of 
operation  of  the  low-flush  toilets  saved  36,500  gal- 
lons and  reduced  the  true  cost  of  water  used  at  the 
facility,  predominantly  desalted  water,  from  $757 
to  $210.  The  research  demonstrated  the  practical 
value  of  a  conservation  technique  that,  if  widely 
used  in  the  Territory,  could  substantially  reduced 
costs  for  government  water  and  energy  produc- 
tion. 
W80-05800 


DEPTH/FLOW  MONITORING  INSTRUMEN- 
TATION, 

Pro-Tech,  Inc.,  Paoli,  PA.  (Assignee). 

C.  L.  McClure. 

U.S.  Patent  No  4,176,550,  5  p,  4  Fig,  6  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  1,  p  52,  December  4,  1979. 

Descriptors:  'Patents,  'Monitoring,  'Instrumenta- 
tion, 'Flow,  Measurement,  Bubble  gages,  Water 
level  recorders,  Conduits. 

A  pressure-responsive  instrument  such  as  an  indi- 
cator or  recorder  is  used  with  a  bubbler  type  of 
sensing  probe  for  monitoring  liquid  depth  or  flow 
in  a  sewer  pipe  or  the  like.  The  instrument  housing 
contains  means  for  regulating  the  rate  of  bubble 
release  to  the  probe  and  also  contains  means  regu- 
lating the  rate  of  bubble  release  to  the  probe  and 
also  contains  means  for  diverting  the  bubble  re- 
lease temporarily  to  an  adjacent  bubble  rate  test 
location.  The  same  housing  also  carries  a  manifold 
for  supporting  bubble  fluid  containers  and  means 


for  regulating  the  resulting  bubble  fluid  pressure  in 
the  manifold,  for  connection  to  the  probe.  (Sinha  - 
OEIS) 
W80-05960 


3F.  Conservation  In  Agriculture 


MEANS  FOR  CONVERTING  A  WATER  DRIVE 
CENTER  PIVOT  IRRIGATION  SYSTEM  TO 
AIR  DRIVE, 

L.  R.  Townsend. 

U.S.  Patent  No  4,176,676,  10  p,  6  Fig,  2  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  1,  p  95  December  4,  1979. 

Descriptors:  'Patents,  'Irrigation,  'Irrigation  sys- 
tems, Irrigation  practices,  Irrigation  operation  and 
maintenance,  Irrigation  efficiency,  Application 
equipment,  Air  pressure  drive  systems. 

A  method  and  means  for  converting  a  water  drive 
center  pivot  irrigation  system  to  air  drive  is  de- 
scribed whereby  the  more  economical  air  drive  is 
substituted  for  the  water  drive  on  each  of  the  drive 
towers.  The  water  drive  cylinder  on  each  of  the 
drive  towers  of  the  system  is  modified  to  function 
as  an  air  cylinder  which  is  connected  to  the  trojan 
bar  on  the  drive  tower  whereby  actuation  of  the 
air  cylinder  will  cause  the  trojan  bar  to  be  recipro- 
cally moved  to  drive  at  least  one  of  the  drive 
wheels  on  the  tower.  An  alignment  panel  is  mount- 
ed on  the  drive  tower  and  is  connected  to  the  air 
cylinder  for  controlling  the  operation.  The  align- 
ment panel  is  secured  to  the  existing  alignment 
control  apparatus  on  the  drive  tower  so  that  the 
alignment  panel  will  function  in  response  to  the 
alignment  control  apparatus.  An  air  compressor  is 
placed  at  the  well  site  and  is  connected  to  each  of 
the  alignment  panels  and  to  the  drive  cylinder  on 
the  lead  tower  for  supplying  air  under  pressure. 
(Sinha  -  OEIS) 
W 80-05961 


AUTOMATICALLY  CONTROLLED  IRRIGA- 
TION SYSTEM, 

FIAT  SPA.,  Turin  (Italy).  (Assignee). 

M.  Cattaneo,  and  R.  Masoero. 

U.S.  Patent  No  4,176,791,  7  p,  2  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  1,  p  135-136,  December  4,  1979. 

Descriptors:  'Patents,  'Irrigation,  'Irrigation  sys- 
tems, Irrigation  operation  and  maintenance,  Irriga- 
tion efficiency,  Application  equipment,  Automatic 
control,  Valves,  Nozzles. 

An  irrigation  system  of  the  type  comprising  a 
number  of  nozzles  spaced  along  a  pipeline  are  fed 
at  one  end  from  a  source  of  supply  of  irrigation 
liquid,  which  may  be  purely  water  or  may  be 
water  with  additives.  In  order  to  avoid  different 
spray  rates  due  to  a  loss  in  pressure  along  the 
pipeline,  each  nozzle  is  provided  with  a  valve  and 
an  associated  resilient  subsidiary  reservoir.  The 
valves  operate  to  close  off  the  nozzles  while  all  the 
subsidiary  reservoirs  charge  up  to  the  line  pressure 
and  then,  when  a  control  valve  diverts  the  source 
of  supply  to  a  discharge  outlet  all  the  nozzles 
receive  liquid  in  the  same  pressure  from  their  asso- 
ciated subsidiary  reservoir.  When  the  subsidiary 
reservoirs  are  all  back  at  atmospheric  pressure  the 
cycle  recommences.  (Sinha  -  OEIS) 
W80-05964 


HEAT-POWERED  WATER  PUMP, 

Utah  Stale  Univ.  Foundation,  Logan.  (Assignee). 
For  primary  bibliographic  entry  see  Field  3B. 
W80-05966 


ROTARY  IRRIGATION  SPRINKLER, 

Rain  Bird  Sprinkler  Mfg.  Corp.,  Glendora,  CA. 

(Assignee). 

W.  J.  Wichman. 

U.S.  Patent  No  4,177,944,  5  p.  3  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  2,  p  519-520,  December  11,  1979. 


Descriptors:  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation, Application  equipment,  Irrigation  efficien- 
cy, Irrigation  operation  and  maintenance. 

A  simplified  irrigation  sprinkler  construction 
which  substantially  reduces  the  cost  of  manufac- 
turing such  sprinklers  is  described.  The  sprinkler 
construction  is  trouble-free  and  reliable  in  use,  and 
attains  its  improved  characteristics  without  requir- 
ing a  bearing  mounted  oscillating  arm  or  a  relative- 
ly weak  and  easily  damaged  coil  spring  The  sprin- 
kler includes  a  water  deflector  for  imparting  rota- 
tional movement  to  the  sprinkler,  the  deflector 
being  mounted  on  one  end  of  an  elongated  spring 
wihch  is  secured  at  its  other  end  to  the  body  of  the 
sprinkler.  The  spring  is  rigidly  mounted  on  the 
sprinkler  body,  biases  the  deflector  into  the  stream 
of  water  ejected  from  the  sprinkler,  and  provides 
the  sole  means  of  support  of  the  deflector  on  the 
sprinkler.  By  this  arrangement  no  frictionally 
wearing  bearing  is  required.  (Sinha  -  OEIS) 
W80-05973 


INTEGRAL  DRIP  IRRIGATION  SYSTEM, 
J.  Sahagun-Barragan 

U.S.  Patent  No  4,177,946,  12  p,  13  Fig,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  2,  p  520,  December  11,  1979. 

Descriptors:  'Patents.  'Irrigation  systems,  'Irriga- 
tion practices.  Application  equipment,  Irrigation 
efficiency,  Irrigation  operation  and  maintenence, 
Filtration,  Drip  irrigation. 

An  integral  drip  irrigation  system  comprises  an 
elongated  laminate  which  forms  an  integral  part  of 
a  pipe  for  carrying  irrigation  water  and  is  consti- 
tuted by  a  plastic  flexible  sheet,  thermally  de- 
formed to  provide  at  least  one  winding  channel 
running  along  it.  The  system  having  pressure  dissi- 
pating passages  will  solve  the  problems  of  the  prior 
systems  consisting  of  clogging  of  the  passages  by 
entrance  of  foreign  matter  and  variation  of  the 
emitted  flow  of  water.  The  system  contains  a  filtra- 
tion system  for  the  water  prior  to  the  entrance  to 
the  pressure  dissipating  passages.  The  design  pro- 
vides for  admission  zones  at  the  top  of  the  pipe 
circumference  in  order  to  avoid  entrance  of  for- 
eign matter  and  the  emitter  zones  are  arranged  at 
the  bottom  of  the  circumference  of  the  pipe  for 
discharging  water  downwardly  (Sinha  -  OEIS) 
W80-05974 


IRRIGATION  DEVICE, 

S.  W.  O  Menzel. 

U.S.  Patent  No.  4,177,947,  4  p,  6  Fig,  2  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  2,  p  520-521,  December   11.   1979. 

Descriptors:  'Patents,  'Irrigation,  'Sprinker  irriga- 
tion, Irrigation  efficiency,  Application  equipment, 
Flow  control,  'Drip  irrigation. 

The  invention  combines  in  one  device  such  fea- 
tures as:  mist  spraying,  drip  irrigation,  and  clean- 
ing. The  device  with  variable  control  is  arranged 
to  give  either  a  drip  feed  through  an  elongated 
helical  channel  or  a  sprinkler  feed  through  a  direct 
outlet  to  the  sprinkler  and  acts  as  a  valve  to  shut 
off  flow  by  turning  a  key  within  the  body  to  locate 
relevant  passages.  (Sinha-OEIS) 
W80-05975 


THE  BOOM  IN  IRRIGATION, 

B.  Butterworth. 

Farmer's  Weekly,  Mobeni  Natal  p  42-45.  January 

11,  1978. 

Descriptors:  'Irrigation  systems,  'Sprinkler  irriga- 
tion 'Europe,  Labor,  Mechanial  equipment, 
Drops(Fluids),  Irrigation  efficiency,  Hoses,  Irriga- 
tion, Surface  irrigation.  Water  delivery.  Irrigation 
operation  and  maintenance,  Water 

distribution(Applied). 

Irrigation  techniques  in  Europe  have  recently 
moved  away  from  labor  and  toward  rain  guns. 
Changes  are  also  being  seen  in  the  type  of  applica- 
tor used.  Sprinkler  type  applicators  produce  much 
smaller  water  droplets  than  do  rain  guns.  Smaller 
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droplet  size  is  important  on  soils  that  cap  easily, 
especially  when  these  soil  surfaces  are  bare.  Large 
boom-type  irrigators  with  sprinklers  are  being 
over-shadowed  by  reel-type  machines  with  rain 
guns.  Wright  Rains's  Laureau  Rotating  Boom  fea- 
tures sprinklers  and  a  stationary  carriage.  It  pro- 
duces a  circular  wetted  pattern  with  good  droplet 
size.  The  Rainmatic  System,  another  new  irrigator, 
is  self-propelled  with  a  water-driven  piston  winch- 
ing the  machine  along  on  an  anchored  cable.  The 
supply  hose  is  wound  up  on  the  drum  as  the 
machines  moves.  Farrow  is  producting  a  line  of 
small  mobile  guns  that  haul  themselves  over  the 
field.  However,  the  machine  does  produce  large 
droplets  and  a  'loop  carrier'  is  needed  to  prevent 
damage  caused  by  the  loop  dragging  over  row 
crops.  Other  similar  drum  type  units  are  being 
produced  that  leave  the  main  part  of  the  machin- 
ery on  the  headland  and  move  only  the  gun  itself. 
Another  innovation  that  has  been  introduced  is  the 
Ardleigh  Swift  Rainmaster,  a  machine  that  can 
spread  slurry  as  well  as  water.  Many  of  the  new 
reel-type  guns  sharply  reduce  labor  requirements, 
however,  they  do  sacrifice  the  small  droplet  size 
produced  by  the  sprinkler-type  boom  irrigators. 
(Seigler-IPA) 
W80-05986 


A  COMPARISON  OF  DIFFERENT  METHODS 
TO  INCREASE  PRODUCTIVITY  OF  NAVEL 
TREES, 

Zebediela  Citrus  (Pty)  Ltd.  (South  Africa). 
P.  S.  Fouche,  D.  H.  Bester,  and  G.  H.  Veldman. 
The  Citrus  and  Subtropical  Fruit  Journal  No  542, 
p  406,  January  1979.  4  Tab,  2  Ref. 

Descriptors:  'Irrigation  systems,  "Irrigation  effi- 
ciency, 'Crop  production,  Crop  response,  Water 
requirements,  Sprinkler  irrigation,  Water  utiliza- 
tion, Soil  moisture,  Evapotranspiration,  Water 
spreading,  Moisture  stress,  Moisture  availability, 
South  Africa,  Fruit  crops. 

A  field  experiment  with  Navel  trees  was  used  to 
compare  water  usage,  tree  performance,  and  crop- 
ping of  trees  for  four  types  of  irrigation.  The 
irrigation  methods  compared  were  drip,  microjet, 
dragline  sprinklers,  and  open  hose.  For  the  experi- 
ment, 224,  22-year-old  Navel  trees  were  used. 
Trees  were  planted  in  6.2  by  6.5  m  square  patterns. 
A  14  day  period  was  used  for  comparison  of 
methods.  Consumptions  during  this  period  was 
used  for  comparison  of  methods.  Consumptions 
during  this  period  were:  first  drip  treatment  -  840 
liters,  second  drip  treatment  -  1,260  liters,  microjet 
-  1,350  liters,  open  hose  -  1,800  liters,  and  dragline 
sprinklers  ~  2,640  liters.  Fertilizer  was  added  based 
on  leaf  analysis.  At  harvest  time,  yield  and  fruit 
data  were  collected.  Results  show  that  the  highest 
yield  values  were  produced  by  the  dragline  sprin- 
klers, however,  good  yields  were  also  produced  by 
the  microjet  and  drip  treatment  which  used  50  less 
water.  A  determination  of  yield  from  unit  volume 
water  used  shows  that  sprinkler  irrigation  pro- 
duced the  lowest  yield  per  unit  volume  of  water 
used,  while  drip  produced  the  highest.  Microjets 
compared  favorably  with  drip  in  yield  per  unit 
volume  of  water  used.  Improved  fruit  quality  was 
produced  by  using  microjet  irrigation  at  5  day 
intervals.  It  is  concluded  that  microjet  irrigation  is 
very  efficient  under  limited  water  supply  condi- 
tions, however,  for  this  method,  a  determination  of 
the  available  soil  moisture  in  different  soils  at  opti- 
mum root  depth  is  required.  (Seigler-IPA) 
W80-05987 


IRRIGATION   OF  BANANAS   (BESPROEIING 

VAN  PIESANGS), 

Citrus  and  Subtropical  Fruit  Inst.,  Nelspruit  (South 

Africa). 

G.  S.  Bredell,  F.  A.  Kuhne,  J.  D.  DuPlessis,  and  P. 

Van  Zyl. 

The  Citrus  and  Subtropical  Fruit  Journal,  No  538, 

p   19-22,  September   1978,  3  Fig,  5  Tab,  9  Ref. 

Descriptors:  'Water  requirements,  *Crop  produc- 
tion, 'Irrigation  design,  Crop  response,  Photoper- 
iodism,  Cloud  cover,  Irrigation  efficiency,  Or- 
chards, Spraying,  Productivity,  Plant  growth, 
Moisture  availability,  Fruit  crops,  Agriculture. 


The  water  requirements  of  bananas  and  the  factors 
influencing  these  requirements  are  reviewed. 
Banana  need  from  1000  to  4000  mm  of  rainfall  per 
year.  Also,  this  rainfall  is  needed  within  short 
intervals  as  prolonged  dry  periods  reduce  fruit 
production.  Where  rainfall  is  insufficient  or  irregu- 
lar, irrigation  is  needed  for  the  production  of  high 
yields.  A  major  factor  effecting  banana  water  re- 
quirements is  the  number  of  hours  of  sunshine  per 
day.  On  a  sunny  day  the  plants  may  require  up  to  5 
mm  per  day,  while  on  an  overcast  day  this  require- 
ment may  drop  to  les  than  2  mm.  (Seigler-IPA) 
W80-05988 


A  BRANK-NEW  IRRIGATION  SYSTEM 
(SPLINTERNUWEBESPROEIINGSTELSEL), 

A.  Gouws. 

Landbouweekblad,   No   3,   p    10-12.   January   20, 

1978,  5  Fig. 

Descriptors:  'Irrigation  systems,  'Irrigation  effi- 
ciency, 'Sugarcane,  'Citrus  fruits,  Underground 
structures,  Spraying,  Water  distribution(Applied), 
Labor,  Piping  systemsl(Mechanical),  Operating 
costs,  Water  pressure,  Nozzles,  Farm  equipmentl, 
Lateral  conveyance  structures. 

A  labor  saving,  water  saving  irrigation  system  for 
sugarcane  and  citrus  was  successfully  tested.  The 
system  has  a  main  header  pipe  with  laterals,  all  laid 
permanently  underground.  Spray  nozzles  are 
mounted  on  the  underground  pipe  system. 
(Seigler-IPA) 
W80-05991 


GROWING  VEGETABLES  ON  THE  SEA:  AN 
EXPERIMENTAL  INVESTIGATION, 

D.  L.  Milne. 

The  Citrus  and  Subtropical  Fruit  Journal,  No  539, 

p  11  and  15,  Octobetr  1978,  5  Fig. 

Descriptors:  'Salt  tolerance,  'Sea  water,  'Water 
requirements,  'Condensation,  Salinity,  Vegetable 
crops,  Agriculture,  Crop  response,  Irrigation  sys- 
tems, Moisture  stress,  Moisture  uptake,  Evapora- 
tion, Water  vapor,  Water  harvesting. 

The  common  garden  beet,  Beta  vulgaris  L,  was 
successfully  grown  on  prototype  floating  rafts 
using  condensation  and  conservation  to  provide 
the  water  required  for  growth.  Floating  vegetable 
beds  show  potential  as  a  means  of  utilizing  evapo- 
ration and  rainfall  on  the  ocean  for  the  prouction 
of  food.  The  beet  was  used  as  a  test  plant  due  to  its 
high  salt-tolerance  level.  Prototype  rafts  were 
made  of  expanded  polystyrene.  Plastic  gauze  was 
used  as  a  base  for  the  growing  medium  because  its 
porosity  allows  for  drainage  as  well  as  the  passage 
of  rising  water  vapor  from  the  water  surface.  A 
50:50  mixture  of  peatmoss  and  Kraal  manure  was 
used  as  a  growing  medium.  A  black  'interleaf  ap- 
pletray'  formed  the  top  layer  allowing  for  accumu- 
lation of  precipitation  and  condensation  water  in 
the  zone  of  the  plant  roots.  A  prototype  raft 
seeded  and  placed  outdoors  in  a  tank  of  fresh 
water  with  temperatures  between  20  and  30C,  pro- 
duced mature  beets  when  the  recorded  rainfall  for 
the  growth  period  was  only  25.7  mm.  A  second 
test  was  made  with  seawater  and  raft  temperatures 
of  14  to  20C.  These  beets  grew  for  42  days  without 
supplementary  irrigation  before  signs  of  water 
stress  developed.  In  both  tests,  control  seedlings 
grown  indoors  in  open  pots  died  of  drought  in  a 
week.  Results  show  the  potential  for  future  devel- 
opments utilizing  the  oceans  for  agriculture. 
(Seigler-IPA) 
W80-05993 


ASPHALT-CHANNEL  PREVENTS  BRACKISH- 
NESS  (ASPHALT-KANALEBVOORKOM 

BRAK), 

P.  C.  Minnaar. 

Landouweekblad,  No  3,  4  Fig,  January  20,  1978.  p 

56-57. 

Descriptors:  'Canal  linings,  'Irrigation  canals, 
•Water  conveyance,  'Asphalt,  'Brackish  water, 
Soil  conservation,  Water  conservation,  Irrigation 
water,  Salinity,  Saline  soils  Percolation,  Linings, 
Construction  materials,  'South  Africa. 


Irrigation  canals  can  be  improved  by  the  use  of 
modern  machines  that  line  the  canals  with  asphalt. 
Weed  control  in  the  canals  is  provided  by  herbi- 
cides in  the  asphalt.  Lining  irrigation  canals  with 
asphalt  prevents  leakage  of  the  water  and  thus  is  a 
means  of  water  conservation.  The  asphalt  linings 
also  promote  soil  conservation  by  preventing 
brackishness  of  the  soil.  (Seigler-IPA) 
W80-06000 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


LINEAR  RESERVOIRS  AND  NUMERICAL 
DIFFUSION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
V.  M.  Ponce. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15393,  p  691-699,  May  1980.  2  Fig, 
11  Ref,  2  Append. 

Descriptors:  'Reservoirs,  'Routing,  'Runoff, 
•Model  studies,  Mathematical  models, 
Watersheds(Basins),  Diffusion,  Numerical  analysis, 
Surface  runoff,  Streamflow,  Hydrographs, 
Discharge(Water),  Hydrology,  Linear  reservoirs. 

The  conceptual  model  of  a  cascade  of  linear  reser- 
voirs, in  particular  the  SSAR  routing  equation, 
was  reviewed  in  the  light  of  the  theory  of  numeri- 
cal diffusion.  The  SSAR  routing  equation  is  a 
special  case  of  the  Muskingum  routing  equation. 
Since  the  latter  simulates  the  diffusion  processes  by 
'off-centering'  the  temporal  derivative  in  its  dis- 
crete formulation,  it  follows  that  the  same  numeri- 
cal diffusion  mechanism  underlies  the  SSAR  rout- 
ing equation  and  its  associated  linear  reservoir 
assumption.  The  extension  of  the  technique  to  a 
cascade  of  linear  reservoirs,  thus  providing  an  ad- 
ditional parameter  for  simulation  purposes,  is  readi- 
ly envisaged.  The  use  of  a  conceptual  model  such 
as  the  cascade  of  linear  reservoirs  remains  a  prob- 
lem of  system  identification:  given  an  excitation 
(excess  rainfall)  and  system  response  (basin  out- 
flow), the  overall  system  characteristics  (model 
parameters)  are  sought  by  calibration.  (Sims- 
ISWS) 
W80-05846 


FLOOD  CONTROL  SYSTEM  COMPONENT 
OPTIMIZATION-HEC-1  CAPABILITY. 

Hydrologic  Engineering  Center,  Davis,  CA. 
Training  Document  No  9,  October  1974  (Revised 
September  1977).  199  p  3  Fig,  6  Ref,  1  Append,  7 
Exhibits. 

Descriptors:  'Flood  control,  'Systems  analysis, 
'Hydrologic  systems,  'Model  studies,  Computer 
models,  Analytical  techniques,  Analysis,  Computer 
programs,  Reservoirs,  Diversion,  Storage,  Pump- 
ing plants,  Economics,  Hydrographs,  Training, 
HEC-1. 

This  document  presented  detailed  illustrated  ex- 
ampls  of  facility  optimization  using  HEC-1.  The 
examples  were  designed  to  assist  in  data  assembly 
and  coding,  output  interpretation,  and  study  man- 
agement. Examples  included  were  constructed  in 
building  block  sequence  to  illustrate  the  relation- 
ships between  the  hydrologic,  economic,  and  cost 
data  and  to  demonstrate  selected  capability.  Exam- 
ples illustrated  include:  (1)  hydrologic  model  for 
existing  conditions;  (2)  economic  evaluation  of  ex- 
isting conditions;  (3)  optimization  of  reservoir  and 
pumping  plant  with  no  hydrologic  constraints;  (4) 
optimization  of  reservoir  and  pumping  plant  with 
hydrologic  performance  constraints;  (5)  optimiz- 
ation of  reservoir,  pumping  plant,  and  diversion 
(unconstrained);  (6)  optimization  of  local  protec- 
tion projects,  levee  and  channel  modification  (un- 
constrained); (7)  optimization  of  reservoir,  pump- 
ing plant,  and  local  protection  projects  with  uni- 
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form  local  protection  level.  The  optimization  algo- 
rithm (or  search  procedure)  discussed  was  devel- 
oped to  assist  the  planner  in  systematically  and 
efficiently  screening  a  large  number  of  possible 
flood  control  alternatives.  It  should  be  emphasized 
that  the  optimization  procedure  of  HEC-1  is  a 
planning  tool  for  determining  potential  and  eco- 
nomically feasible  flood  control  alternatives.  Once 
those  that  have  potential  are  selected,  a  more  de- 
tailed simulation  of  the  operational  and  hydraulic 
characteristics  of  a  particular  component  will 
probably  be  required  as  various  stages  of  study 
(leading  to  design)  are  undertaken.  (Humphreys- 
ISWS) 
W80-05926 


APPLICATION  OF  THE  HEC-5  HYDRO- 
POWER  ROUTINES, 

Hydrologic  Engineering  Center,  Davis,  CA. 
V.  R.  Bonner. 

Training  Document  No  12,  March  1980.  48  p,  1 
Fig,  9  Ref. 

Descriptors:  'Hydroelectric  power,  'Systems  anal- 
ysis, 'Computer  programs,  'Reservoirs,  Training, 
Reservoir  operation,  Flood  routing,  Storage,  Res- 
ervoir yield,  Flood  damage,  Economics,  Evapora- 
tion, Discharge(Water),  Reservoir  releases, 
Pumped  storage,  Optimization,  Project  planning, 
HEC-5,  Data  requirements. 

This  training  document  was  written  to  assist  users 
of  computer  program  HEC-5,  Simulation  of  Flood 
Control  and  Conservation  Systems,  in  hydropower 
applications.  This  document  supplements  the  pro- 
gram Users  Manual,  which  is  the  basic  documenta- 
tion for  the  program.  The  chapters  on  hydropower 
application  describe  the  data  requirements,  pro- 
gram operation,  and  program  output  for  the  HEC- 
5  hydropower  routines.  The  Users  Manual,  availa- 
ble from  the  Hydrologic  Engineering  Center,  pro- 
vides the  input  specifications.  The  conceptual 
model  of  a  reservoir  system  is  a  branching  network 
with  a  reservoir  at  the  start  of  every  branch.  The 
reservoirs  and  nonreservoir  control  points  are 
linked  to  each  other  by  routing  criteria.  The  whole 
system  cascades  downstream  and  converges  to  a 
final  control  point.  Reservoirs  and  control  points 
are  the  only  locations  where  flows,  constraints, 
and  demands  are  evaluated  by  the  program.  Diver- 
sions may  be  used  to  route  flows  to  other  locations 
in  or  out  of  the  basin.  The  Center  maintains  a 
complete  library  of  its  programs  at  the  govern- 
ment-owned Lawrence  Berkeley  Laboratory  com- 
puter at  Berkeley,  California,  and  Boeing  Comput- 
er Service  at  Seattle,  Washington.  (Humphreys- 
ISWS) 
W80-05927 


PHYSICAL    CHARACTERISTICS    OF    SOME 
MINESOILS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy 

For  primary  bibliographic  entry  see  Field  3B. 

W80-05955 


AQUATIC  PLANT  SAMPLER, 

T.  G.  Kelpin. 

U.S.  Patent  No  4,177,624,  11  p,  16  Fig,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  2,  p  413,  December  11,  1979. 

Descriptors:  'Patents,  'Aquatic  plants,  'Sampling, 
Aquatic  weed  control,  Bottom  sampling.  Boats, 
Barges,  Bodies  of  water. 

An  aquatic  plant  sampler  includes  an  aquatic  craft 
characterized  by  pontoons  secured  to  a  flat  deck 
member  and  propelled  and  steered  by  a  dual  power 
system.  It  includes  an  above  water  air  propulsion 
system  and  an  underwater,  inboard,  outboard  or 
in-board-outboard  propulsion  system.  The  aquatic 
plant  sampler  is  further  characterized  by  a  sam- 
pling bucket  fitted  with  a  chain  driven  cutter 
system.  The  bucket  is  capable  of  being  lowered 
through  a  hole  provided  in  the  center  of  the  barge 
to  collect  aquatic  plant  specimens  and  water 
bottom  samples  for  analysis  with  a  view  toward 
controlling  such  aquatic  vegetation  in  lakes,  rivers 
and  reservoirs.  (Sinha  -  OEIS) 


W80-05972 


FUTURE  TREATMENT  PLANT  REQUIRE- 
MENTS, 

Durban  Municipality  (South  Africa). 

D.  C.  Macleod. 

IMIESA  (Johannesburg),  Vol  1,  No  9,  p  23,  25, 

1976. 

Descriptors:  'Water  supply,  'Water  shortage, 
•Water  supply  development,  Dams,  Precipitation, 
Land  use,  Irrigation,  Impoundments,  Water  reuse, 
Water  distribution(Applied),  Public  utilities,  Indus- 
trial plants,  Nuclear  power  plants,  Desalination, 
Eutrophication,  Waste  water  treatment,  Evapora- 
tion, Evapotranspiration,  'South  Africa. 

South  African  water  requirements  are  expected  to 
rise  so  that  there  will  be  a  shortage  by  the  year 
2000  unless  new  water  sources  can  be  found  An 
increase  in  precipitation,  land  usage  and  storage 
techniques,  or  dam  programs  could  make  up  the 
difference,  but  the  distribution  of  the  water  re- 
mains the  major  problem.  The  regions  of  greatest 
water  requirement  are  not  always  located  in  an 
area  of  adequate  supply  and  problems  will  prob- 
ably develop  in  the  Durban-Pietermaritzburg, 
Western  Cape,  and  Port  Elizabeth-Uitenhage  re- 
gions. Two-thirds  of  the  power  generation  in  the 
future  will  be  provided  by  inland  nuclear  power 
stations  where  cooling  water  recycling  will  be 
critical.  The  extent  of  reuse  of  effluent  will  depend 
on  the  ability  of  waste  water  treatment  plants  to 
remove  chemicals  and  heavy  metals  from  the 
water.  Treatment  of  euthrophicated  water  remains 
expensive  when  compared  to  the  treatment  of  un- 
polluted impoundment  water.  Desalination  is  eco- 
nomically feasible  if  there  is  an  energy  source 
nearby.  It  was  concluded  that  industrial  develop- 
ment would  depend  largely  on  water  availability, 
power  generation  afforded  by  coastal  nuclear 
power  stations,  and  effluent  reuse  which  requires 
technological  expertise.  (Sidney-IPA) 
W80-05977 
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GROUND-WATER  MANAGEMENT  IN  THE 
HIGH  PLAINS, 

Oklahoma    Water    Resources    Board,    Oklahoma 

City,  Planning  Div. 

G  Wickersham. 

Ground  Water,  Vol  18,  No  3,  p  286-290,  May-June 

1980.  3  Fig,  2  Tab,  9  Ref. 

Descriptors:  'Groundwater,  'Management, 
'Aquifer  management.  'Great  Plains,  'Water 
management(Applied),  Pumping,  Well  regulations, 
Aquifers,  Water  resources,  Water  users,  Irrigation, 
Wells,  Water  wells,  Hydrogeology,  'High  Plains. 

The  High  Plains  region  of  mid-America  depends 
on  groundwater  to  a  huge  extent.  A  review  of 
three  states-Texas,  Colorado,  and  Oklahoma- 
shows  a  disparity  in  groundwater  management  in 
the  region.  Texas  landowners  own  the  ground- 
water as  a  property  right,  and  the  emphasis  is  on 
local  management  districts  to  control  groundwater 
use.  Colorado,  in  contrast,  has  state  control  of 
groundwater  and  regulation  by  permit  from  the 
state  engineer.  Oklahoma  is  unique  in  tightly  regu- 
lating groundwater  through  limitations  on  pum- 
page,  while  still  adhering  to  ownership  by  the 
individual  landowner.  In  spite  of  these  differences, 
six  of  the  High  Plains  states  have  united  in  a  joint 
effort  to  study  the  groundwater  in  the  Ogallala.  A 
$6  million  study  funded  by  Economic  Develop- 
ment Administration  will  evaluate  the  economic 
impacts  of  groundwater  mining  and  determine 
future  water  resources  management  in  the  region. 
(Sims-ISWS) 
W80-05743 


SEQUENTIAL  USE  OF  RECLAIMED 
WASTEWATER  DESTINED  FOR  AQUIFER 
RECHARGE, 

Caribbean  Research  Inst.,  St.  Thomas.  Water  Re- 
sources Research  Center. 
H.  H.  Smith. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 199680, 
Price  codes:  A03  in  paper  copy,  A0I  in  microfiche. 
Technical  Report  No  4,  June  1979.  23p,  10  Fig,  6 
Tab,  7  Ref.  OWRT  A-OOl-VI(l),  14-34-7100. 

Descriptors:  'Artificial  recharge,  'Wastewater, 
'Irrigation,  'Water  reuse,  'Water  spreading,  Ad- 
vanced wastewater  treatment,  Virgin  Islands, 
Aquifer  management. 

Effluent  from  the  advanced  wastewater  treatment 
plant  in  St.  Croix,  U.S.  Virgin  Islands,  a  water- 
deficient  island,  was  used  to  recharge  aquifers  by 
use  of  spreading  basins.  Wells  in  the  recharge  area 
were  monitored  to  determine  changes  in  static 
levels  and  in  quality.  Results  indicate  an  increase  in 
the  quantity  of  water  in  the  aquifer  and  an  upgrad- 
ing in  the  quality  of  the  effluent.  An  economic 
analysis  showed  the  cost  of  recharge/recovery  op- 
erations to  be  significantly  less  than  the  cost  of 
desalination  of  sea  water  which  supplies  the  major 
portion  of  water  to  the  island. 
W80-05801 


AVAILABILITY  OF  FRESH  AND  SLIGHTLY 
SALINE  GROUND  WATER  IN  THE  BASINS 
OF  WESTERNMOST  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-05877 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  NORTHERN  PART  OF  THE 
GILA  RIVER  DRAINAGE  FROM  PAINTED 
ROCK  DAM  TO  TEXAS  HILL  AREA,  MARI- 
COPA, PIMA,  AND  YUMA  COUNTIES,  ARI- 
ZONA-1978, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-05882 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  GILA  RIVER  DRAINAGE 
FROM  TEXAS  HILL  TO  DOME  AREA  AND  IN 
THE  WESTERN  MEXICAN  DRAINAGE  AREA, 
MARICOPA,  PIMA,  AND  YUMA  COUNTIES, 
ARIZONA-1977. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-05883 


SUMMARY  APPRAISALS  OF  THE  NATIONS 
GROUND-WATER  RESOURCES-LOWER 

COLORADO  REGION, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

E.  S.  Davidson. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $3.00.  Geological  Survey 
Professional  Paper  813-R,  1979.  23  p,  6  Fig,  3 
Plates,  3  Tab,  63  Ref. 

Descriptors:  'Groundwater  resources,  'Ground- 
water availability,  'Regional  analysis,  'Water 
management(Applied),  'Water  resources  develop- 
ment, Water  supply.  Water  utilization,  Arid  cli- 
mates. Irrigation,  Crops,  Water  levels,  Pumping, 
Aquifers,  Water  wells.  Groundwater  recharge. 
Water  storage,  Water  yield.  Water  quality.  Water 
pollution,  Sewage  effluent,  Saline  water.  Ground- 
water mining,  Water  law.  Evaluation.  Arizona. 
California,  Nevada,  New  Mexico.  Utah,  'Lower 
Colorado  region,  'Colorado  River  basin. 

Much  of  the  water  used  in  the  semiarid  lower 
Colorado  River  region  is  ground  water,  and  pum- 
page  is  in  excess  of  replenishment.  In  the  southwest 
depth  to  water  generally  is  about  200  to  500  feet 
below  the  land  surface,  irrigation  and  public- 
supply  wells  generally  yield  500  to  1.500  gallons 
per  minute,  and  about  1  billion  acre-feet  of  ground 
water  potentially  is  recoverable  from  storage.  In 
the  northeast  water  levels  generally  are  more  than 
500  feet  below  the  land  surface,  most  wells  yield 
between  10  and  500  gallons  per  minute,  and  150 
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million  acre-feet  or  possibly  more  could  be  recov- 
ered. Annual  storage  depletion,  almost  entirely  in 
the  southwest,  is  about  2.4  to  3.2  million  acre-feet. 
Almost  6  million  acre-feet  is  pumped  annually, 
mostly  for  crops.  Subsidence,  earth  cracks,  increas- 
ing pumping  costs,  and  water  quality  limit  poten- 
tial ground-water  development.  However,  some 
gains  can  be  made  through  changes  and  greater 
efficiencies  of  use  and  by  reducing  evapotranspira- 
tion.  Prior  use  and  economics  determine  water  use 
in  Arizona-the  largest  part  of  the  region.  All  States 
except  Arizona  have  laws  that  allow  control  and 
allocation  of  ground  water  by  the  State.  (Kosco- 
USGS) 
W80-05885 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


URBAN  STORM  RUNOFF  QUALITY  IN 
SOUTHEAST  MICHIGAN, 

Environmental  Research  Group  Inc.,  Ann  Arbor. 
Dept.  of  Environmental  Assessment. 
P.  G.  Collins,  and  J.  W.  Ridgway. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15199,  p  153-162, 
February  1980.  2  Fig,  3  Tab,  10  Ref,  1  Append. 

Descriptors:  *Storm  runoff,  'Urban  runoff,  *Water 
pollution  sources,  *Water  quality,  Runoff,  Drain- 
age, Surface  runoff,  Cities,  Water  pollution,  Pollut- 
ants, Suspended  solids,  Model  studies,  On-site  in- 
vestigations, Sampling,  Correlation  analysis. 

Methods  of  sampling  urban  runoff  and  its  impacts 
on  receiving  waters  were  reviewed  and  classified 
into  three  types.  The  field  designs  which  yield  data 
on  mass  emissions  were  generally  most  useful  for 
evaluating  alternatives  to  control  urban  nonpoint 
pollution.  Recent  field  sampling  of  urban  runoff  in 
the  Detroit  area  (southeast  Michigan)  permitted 
better  characterization  of  urban  runoff  quality,  dis- 
tribution of  sizes  of  solids  in  runoff,  and  correla- 
tions of  suspended  solids  with  other  constituents  in 
runoff.  It  was  concluded  that  region-specific  runoff 
data  are  useful  to  planners  and  engineers  engaged 
in  analysis  of  alternative  control  strategies.  Data 
from  southeast  Michigan  indicated  that  certain  as- 
pects of  the  urban  nonpoint  problem  are  not  ame- 
nable to  some  source  controls,  such  as  street 
sweeping,  but  suggest  that  hydrologic  modifica- 
tions, such  as  detention  and  increased  infiltration, 
may  be  more  effective.  (Sims-ISWS) 
W80-05728 


SESTON  DYNAMICS  IN  SOUTHERN  APPA- 
LACHIAN STREAMS:  EFFECTS  OF  CLEAR- 
CUTTING, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
M.  E.  Gurtz,  J.  R.  Webster,  and  J.  B.  Wallace. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  4,  p  624-631,  April  1980.  7  Fig,  4 
Tab,  28  Ref.  NSF  DEB77-05234-A01. 

Descriptors:  'Streams,  'Forest  watersheds,  'Clear- 
cutting,  'North  Carolina,  'Seston,  Suspended 
solids,  Effects,  Watersheds(Basins),  Land  manage- 
ment, Appalachian  Mountain  Region,  Sediments, 
Detritus,  Rainfall,  Streamflow,  On-site  investiga- 
tions, Roads,  Particle  size,  Organic  matter,  'Big 
Hurricane  Branch(NC),  'Hugh  White  Creek(NC). 

Suspended  particulate  matter  (seston)  was  studied 
from  July  1977  to  July  1978  in  two  second-order 
streams  in  the  southern  Appalachian  Mountains.  In 
the  first  stream,  which  drains  an  undisturbed  hard- 
wood forest  watershed,  seston  concentrations  fluc- 
tuated with  season  (lowest  during  winter  high 
flows)  and  with  storm  flows.  Most  organic  and 
inorganic  particles  were  smaller  than  105  microme- 
ter diameter.  The  second  stream  drains  a  water- 
shed (formerly  a  hardwood  forest)  that  was  clear- 
cut  in  early  1977.  Increased  levels  of  both  organic 
and  inorganic  seston  were  found  in  the  latter 
stream,  especially  beginning  1  yr  after  clear-cutting 
(2  yr  after  construction  of  logging  roads).  Particles 
larger  than  234  micrometer  in  diameter  accounted 
for  most  of  the  increases  in  inorganic  seston.  These 


increases  were  probably  due  to  sediments  deposit- 
ed in  the  stream  bed  during  road  building  and 
transported  downstream  during  periods  of  peak 
flow.  Increased  levels  of  organic  seston  were  prob- 
ably related  to  breakdown  of  debris  that  entered 
the  stream  during  logging  and  reduced  retention 
by  leaf  packs.  It  was  hypothesized  that  eventual 
recovery  of  the  stream  will  be  limited  by  the  rate 
of  recovery  of  the  surrounding  terrestrial  ecosys- 
tem. (Humphreys-ISWS) 
W80-05770 


IS  YOUR  WEATHER  BEING  MODIFIED, 

Illinois  State  Water  Survey,  Urbana. 

S.  A.  Changnon,  Jr. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol  106,  No 

IR1,   Proceedings  Paper   15253,  p  37-48,  March 

1980.   2   Fig,   3   Tab,    11    Ref,    1    Append.   NSF 

ENV77-15375. 

Descriptors:  'Climatology,  'Design,  'Weather 
modification,  Energy,  Hydrology,  Water  re- 
sources, Weather,  Water  supply,  Land  use,  Plan- 
ning, City  planning,  'Atmospheric  modification, 
'Regional  planning,  Land  use  changes,  Urban  de- 
velopment, Unintentional  changes,  Inadvertent 
weather  modification,  Regional  weather  changes. 

Most  of  the  atmospheric  modification  that  exists  in 
the  United  States  is  occurring  accidentally  as  a 
result  of  man's  land-use  changes.  Cities,  power 
plants,  and  certain  agricultural  activities  modify 
the  weather,  often  dramatically,  on  local  and  re- 
gional scales.  These  unintentional  changes  are  so 
important  and  widespread  that  study  of  their  scale 
and  nature  is  essential  in  many  design  and  policy 
areas.  Knowing  more  about  inadvertent  weather 
modification  has  become  a  part  of  wise  planning 
for  hydrologic,  agricultural,  transportation  sys- 
tems, and  activities.  Furthermore,  regional  weather 
changes  due  to  man's  use  of  land  may  reduce  or 
enhance  the  effectiveness  of  efforts  to  purposefully 
modify  the  weather.  (Roberts-ISWS) 
W80-05778 


CALIFORNIA  MEETS  THE  LNG  TERMINAL, 

California  Coastal  Commission,  San  Francisco. 
For  primary  bibliographic  entry  see  Field  6E. 
W80-05899 


PUBLIC  INVOLVEMENT  IN  OFFSHORE  OIL 
DEVELOPMENT:  LESSONS  FROM  NEW  ENG- 
LAND, 

Rhose  Island  Univ.,  Kingston.  Coastal  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05900 


OCS   DEVELOPMEN:   A   NEW   LAW   AND  A 

NEW  BEGINNING, 

House,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05901 


IRONDEQUOIT  BAY  DEVELOPMENT  PLAN- 
NING: SOME  IMPLICATIONS  FOR  INSTITU- 
TIONAL REFORM, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05911 


THE  ACQUISITION  OF  DEVELOPMENT 
RIGHTS  IN  THE  COASTAL  ZONE:  AN  ALTER- 
NATIVE TO  WETLANDS  REGULATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05913 


INTRODUCTION  AND  APPLICATION  OF 
KINEMATIC  WAVE  ROUTING  TECHNIQUES 
USING  HEC-1, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05929 


ROAD   SALT   MOVEMENT   INTO   TWO   TO- 
RONTO STREAMS, 


Watershed  Protection — Group  4D 

Ontario  Hydrology,  Toronto.  Dept.  of  Transmis- 
sion Environment. 
W.  S.  Scott. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE3,  Proceedings  Paper  15468,  p  547-560, 
June  1980.  8  Fig,  4  Tab,  12  Ref,  1  Append. 

Descriptors:  'Roads,  'Deicers,  'Salts,  'Canada, 
Runoff,  Water  pollution,  Water  pollution  sources, 
Pollutants,  Path  of  pollutants,  Chlorides,  Snow, 
Ice,  Cities,  Urban  runoff,  Water  quality, 
Watersheds(Basins),  Sampling,  Environmental  ef- 
fects, 'Toronto(Ontario). 

The  temporal  and  spatial  pattern  of  movement  of 
deicing  salts  from  road  surfaces  to  stream  channels 
was  investigated  in  two  Metropolitan  Toronto 
stream  systems.  In  the  early  stages  of  thaw  periods, 
large  increases  in  the  early  stages  of  thaw  periods, 
large  increases  in  stream  chloride  occurred  imme- 
diately downstream  from  road  crossing  points.  As 
the  thaws  continued  and  more  heat  accumulated, 
chloride  concentrations  decreased;  and  during  the 
latter  stages  of  the  thaws,  concentration  was  more 
uniform  throuthout  the  stream  as  the  effect  of 
dilution  increased.  These  general  patterns  occurred 
in  both  urban  and  rural  areas,  but  the  urban  areas 
were  characterized  by  a  more  rapid  and  complete 
removal  of  salt,  while  in  rural  areas,  the  accumula- 
tion of  snow  and  ice  in  roadside  ditches  may  take 
some  time  to  melt  during  thaw  periods  creating  a 
time  lag  in  the  movement  of  deicing  salts  to  water- 
courses. (Sims-ISWS) 
W80-05942 


WATER  POLLUTION  FROM  SNOW  REMOV- 
AL OPERATIONS, 

SEA  Inc.,  Rochester,  NH. 
B.  W.  Pierstorff,  and  P.  L.  Bishop. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE2,  Proceedings  Paper  15331,  p  377-388, 
April    1980.    1    Fig,   3   Tab,    15   Ref,    1    Append. 

Descriptors:  'Water  pollution,  'Pollutants,  'Snow, 
•Road,  'New  Hampshire,  Water  quality,  Hydro- 
gen ion  concentration,  Chlorides,  Suspended 
solids,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Coliforms,  Lead,  Sediments, 
Rivers,  Estuaries,  Sampling,  On-site  investigations, 
Data  processing,  Snow  removal. 

Analyses  performed  on  snow  samples  obtained 
from  snow  removal  dump  sites  indicated  the  pres- 
ence of  substantial  quantities  of  contaminants.  This 
snow,  removed  from  roads,  highways,  and  parking 
areas,  contained  high  levels  of  total  solids,  sus- 
pended solids,  chlorides,  COD,  and  lead.  Over  a  2- 
yr  period  the  mean  concentrations  for  these  five 
pollutants  were  5080  mg/1,  1570  mg/1,  2470  mg/1, 
281  mg/1,  and  3.4  mg/1,  respectively.  Of  particu- 
lar concern  was  the  high  lead  concentration,  pre- 
sumably originating  from  automobile  exhaust.  Es- 
sentially all  of  the  lead  was  found  to  be  associated 
with  the  particulate  matter.  Lead  analyses  per- 
formed on  sediment  samples  from  the  river  into 
which  the  dumped  snow  was  pushed  indicated  that 
the  lead  from  the  snow  may  become  trapped  in  the 
river  sediment  near  the  site  due  to  inhibition  of  the 
transport  of  the  suspended  lead  rich  material. 
(Sims-ISWS) 
W80-05945 


STORMWATER      DRAINAGE      IN      URBAN 
AREAS, 

National  Building  Research  Inst.,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2E. 

W80-05994 

4D.  Watershed  Protection 


SOUTHERN   ILLINOIS   MINE  WASTE  CON- 
TROL PLAN:  A  SUMMARY, 

Environmental  Design  and  Planning,  Inc.,  Cam- 
bridge, MS. 

W.  C.  Pisano,  and  G.  L.  Aronson. 
Journal  of  the  Environmental  Engineering  Divi- 
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sion,  American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15167,  p  55-68, 
February  1980.  3  Fig,  3  Tab. 

Descriptors:  *Water  pollution  control,  *Mine 
drainage,  *Coal  mine  wastes,  'Model  studies,  'Illi- 
nois, Mathematical  models,  Water  pollution,  Water 
pollution  sources,  Mining,  Coal  mines,  Strip  mines, 
Strip  mine  wastes,  Mine  acids,  Acid  mine  water, 
Mine  wastes,  Water  quality,  Water  quality  control, 
Environmental  engineering,  'Southern  Illinois, 
'Big   Muddy  River   Basin,   'Saline   River   Basin. 

This  paper  summarized  the  results  of  a  2-yr  study 
aimed  at  assessing  the  300-sq  mile  acid  mine  drain- 
age impacted  area  within  southern  Illinois,  funded 
by  Section  208  of  PL  92-500.  The  208  Plan  focused 
on  upgrading  existing  water  quality  through  recla- 
mation of  mine-related  pollution  sources,  especially 
those  pertaining  to  past  mining  activities,  utilizing 
monies  generated  under  the  Surface  Mining  Con- 
trol and  Reclamation  Act  of  1977  (PL-95-87),  pro- 
viding for  a  national  reclamation  fund  based  on  a 
surtax  on  all  present  and  future  coal  production. 
Study  program  elements  included:  inventorying  all 
mine  waste  sources  within  the  Big  Muddy  and 
Saline  River  Basins,  conducting  a  long-term  sam- 
pling and  flow  gaging  program  to  provide  water 
quality  data  throughout  the  two  water-sheds,  and 
development  of  a  computer-based  simulation 
model  of  the  two  river  systems  to  allow  for  assess- 
ment of  water  quality  for  both  present  and  future 
projected  conditions  as  well  as  assessment  of  recla- 
mation and  mine  waste  control  feasibility  through- 
out the  area.  (Sims-ISWS) 
W80-05723 


ESTIMATING  YOUR  SOIL-EROSION  LOSSES 
WITH  THE  UNIVERSAL  SOIL  LOSS  EQUA- 
TION, 

Illinois  Univ.  at  Urbana-Champaign.  Cooperative 

Extension  Service. 

R.  D.  Walker,  and  R.  A.  Pope. 

Document  No  80/03,  February  1980.  20  p,  2  Fig,  5 

Tab,  2  Append.  20.078. 

Descriptors:  'Soil  erosion,  'Soil  types,  'Illinois, 
'Land  use,  Erosion  control,  Cultivation,  Soil  con- 
servation, Data  collections,  Crops,  Rainfall,  Ana- 
lytical techniques,  Methodology,  Sheet  erosion, 
Rill  erosion,  Universal  soil  loss  equation,  Soil  ero- 
dibility. 

The  Universal  Soil  Loss  Equation  (USLE),  devel- 
oped by  the  U.S.  Department  of  Agriculture,  the 
state  experiment  stations,  and  the  Soil  Conserva- 
tion Service  (SCS),  provides  a  convenient  way  to 
estimate  the  rate  of  soil  loss  due  to  sheet-and-rill 
erosion  on  land  so  that  one  can  see  how  that  rate 
compares  with  new  limits.  It  can  also  be  used  to 
get  an  idea  of  what  effect  various  changes  in 
farming  practices  would  have  on  the  rate  of  soil 
loss.  The  equation  does  not  estimate  soil  erosion 
from  gullies  or  stream  banks  or  the  amount  of 
sediment  reaching  streams.  The  estimate  will  be 
the  average  annual  sheet-and-rill  soil  erosion  that 
will  occur  on  the  specific  field  segment  where  the 
estimate  is  made.  The  USLE  was  developed  using 
research  data  from  many  stations,  including  work 
at  Dixon  Springs,  Urbana,  and  Elwood,  Illinois. 
More  than  10,000  plot  years  of  data  were  analyzed 
to  reduce  the  factors  in  the  equation  to  numbers 
that  could  be  easily  used.  The  USLE  reflects  the 
influences  of  the  major  factors  known  to  affect 
rainfall  erosion:  RxLSxKxCxP  =  A;  where  R 
=  rainfall,  LS  =  length  and  steepness  of  slope,  K 
=  soil  erodibility,  C  =  crop  cover  and  manage- 
ment, P  =  conservation  practices,  and  A  =  the 
soil-erosion  loss.  (Humphreys-ISWS) 
W80-05764 


A  MODEL  STUDY  OF  A  SYNTHETIC  FABRIC 
MATERIAL  FOR  USE  AS  A  SLOPE  PROTEC- 
TION METHOD  ON  IRRIGATION  DAMS, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
L.  D.  McCallister. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-201924, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Ms  Thesis,  1979.  205p,  92  Fig,  9  Tab,  50  Ref,  4 
Append.  OWRT  B-124-MO(l). 


Descriptors:  'Erosion  control,  'Bank  protection, 
•Slope  protection,  Bank  stability,  Check  struc- 
tures, Embankments,  Riprap,  Slope  stability, 
Waves(Water),  Irrigation  water,  Central  U.S.,  Mis- 
souri, Earth  dams,  'Model  studies,  'Synthetic 
fabric,  Evaluation,  Costs. 

A  three  phase  program  involving  laboratory  and 
field  investigation  was  used  to  test  a  new  synthetic 
fabric,  Acrilan,  designed  to  be  used  in  the  form  of 
soil-filled  'sand  pillows'  for  reservoir  bank  or  slope 
protection  from  wave  erosion.  Irrigation  reservoirs 
in  the  Midwest  often  have  severe  erosion  problems 
due  to  the  lack  of  quality  control  during  construc- 
tion, the  flat  topography  with  little  wind  shelter, 
and  the  fine-grained  quality  of  the  soil.  Acrilan  has 
several  advantages  over  other  slope  protection  ma- 
terials: (1)  outstanding  biodegradation  and  ultra- 
violet light  resistance,  (2)  ease  and  economy  of 
installation,  (3)  ease  of  repair,  and  (4)  excellent 
cost/benefit  relationships.  The  sand  pillow  system 
with  Acrilan  was  modeled  to  evaluate  the  param- 
eters that  affect  the  stability  of  the  pillows  when 
placed  on  an  embankment  slope.  Modeling  results 
were  used  to  develop  design  cirteria  for  the  indi- 
vidual pillows.  Soil  retention  ability  of  the  fabric 
was  tested  by  laboratory  immersion  tests  where  the 
fabric  was  subjected  to  constant  wave  action.  The 
field  tests  were  conducted  on  a  pump-in  irrigation 
dam  in  north  centra]  Missouri.  Erosion  rates  of 
unprotected  sections  were  compared  with  rates  on 
protected  sections  of  the  same  embankment.  Re- 
sults show  that  sand  pillow  stability  is  primarily  a 
function  of  wave  height,  wave  period,  embank- 
ment slope  angle,  and  pillow  weight.  The  sand 
pillow  method  offers  excellent  slope  protection, 
however,  due  to  loss  through  the  fabric,  some 
limiting  minimum  particle  size  specification  is 
needed.  (Seigler-IPA) 
W80-05806 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


GROUND-WATER-QUALITY  DATA  FROM 
THE  NORTHERN  POWDER  RIVER  BASIN, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W80-05717 


SEMICONTINUOUS  MONITORING  OF 
TRULY  DISSOLVED  FORMS  OF  TRACE  ELE- 
MENTS IN  STREAMS  USING  DIALYSIS  IN 
SITU-I.  PRINCIPLE  AND  CONDITIONS, 

Technical    Univ.    of    Prague    (Czechoslovakia). 

Dept.  of  Nuclear  Chemistry. 

P.  Benes. 

Water  Research,  Vol  14,  No  5,  p  511-513,  1980.  13 

Ref. 

Descriptors:  'Trace  elements,  'Sampling, 
'Streams,  'On-site  investigations,  Methodology, 
Theoretical  analysis,  Pollutants,  Pollutant  identifi- 
cation, Dialysis,  Chemicals,  Equipment,  Monitor- 
ing, Water  quality,  Water  pollution,  Trace  element 
monitoring. 

A  new  method  of  semicontinuous  monitoring  was 
described  which  consists  of  immersing  a  dialysis 
cell  filled  with  pure  water  into  the  stream  to  be 
monitored.  Dissolved  species  diffuse  through  a  dia- 
lysis membrane  into  the  cell,  where  they  are  re- 
moved from  the  solution,  for  instance  by  adsorp- 
tion. If  the  concentration  of  a  dissolved  species  in 
the  solution  inside  the  cell  is  maintained  at  a  very 
low  value  as  compared  with  the  concentration 
outside  the  cell,  the  diffusion  flow  is  directly  pro- 
portional to  the  concentration  of  the  dissolved 
species  in  the  stream  water,  and  the  mean  stream 
concentration  for  the  monitoring  period  can  be 
determined  from  the  total  amount  of  the  monitored 
species  accumulated  in  the  cell.  Basic  conditions 
and  limitations  of  the  method  were  discussed. 
(Sims-ISWS) 


W80-05724 


POLLUTANT  CONCENTRATIONS  FROM  HO- 
MOGENOUS LAND  USES, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05725 


URBAN     STORM     RUNOFF     QUALITY     IN 
SOUTHEAST  MICHIGAN, 

Environmental  Research  Group  Inc.,  Ann  Arbor. 

Dept.  of  Environmental  Assessment. 

For  primary  bibliographic  entry  see  Field  4C. 

W80-05728 


WELL-WATER  QUALITY  CHANGES  CORRE- 
LATED WITH  WELL  PUMPING  TIME  AND 
AQUIFER  PARAMETERS-FRESNO,  CALI- 
FORNIA, 

Science   and    Education    Administration,    Fresno, 

CA.  Water  Management  Research. 

H.  I.  Nightingale,  and  W.  C.  Bianchi. 

Ground  Water,  Vol  18,  No  3,  p  274-280,  May-June 

1980.  8  Fig,  2  Tab,  15  Ref. 

Descriptors:  'Groundwater,  'Water  quality, 
•Variability,  'Pumping,  'California,  Aquifers, 
Wells,  Water  wells.  Nitrogen,  Nitrogen  com- 
pounds, Nitrates,  Transmissivity,  Specific  capacity, 
Data  processing,  Statistics,  Artificial  recharge,  On- 
site  investigations,  Pollutant  identification, 
'Fresno(CA). 

Groundwater  chemical  quality  in  alluvial  valleys 
can  be  stratified,  which  can  cause  well-water  qual- 
ity to  vary  with  pumping  time,  especially  after  a 
pump  shutdown  of  several  hours.  These  changes  in 
chemical  quality  could  have  public  health  implica- 
tions for  automatically  controlled,  high  capacity 
municipal  water  wells  that  pump  directly  into  the 
distribution  mains.  For  a  large  number  of  munici- 
pal wells,  the  shapes  of  the  curves  for  the  change- 
in-specific  electrical  conductivity  and  the  N03-N 
content  of  well  water  during  the  first  96  minutes  of 
constant  rate  pumping  were  reported  after  a  24- 
hour  shutdown  as  compared  with  'steady-state' 
quality.  The  variables  recovery-transmissivity, 
well  specific  capacity,  type  of  well  construction, 
and  equivalent  specific  yield  of  aquifer  computed 
from  driller's  logs  of  the  boreholes  were  consid- 
ered in  the  analysis.  The  results  showed  that  well- 
water  quality  vs.  time  curves  vary  in  shape  and  are 
related  mainly  to  the  well  depth  and  the  depth  to 
the  perforations.  The  'steady-state'  specific  electri- 
cal conductivity  and  N03-N  values  were  signifi- 
cantly correlated  to  each  other  and  inversely  to 
recovery-transmissivity  and  equivalent  specific 
yield.  The  specific  capacity  of  wells  was  related  to 
the  recovery-transmissivity  and  to  type  of  well 
construction.  (Sims-ISWS) 
W80-05745 


METHODOLOGY  FOR  MONITORING 
GROUND  WATER  AT  URANIUM  SOLUTION 
MINES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
M.  J.  Humenick,  L.  J.  Turk,  and  M.  P.  Colchin. 
Ground  Water,  Vol  18,  No  3,  p  262-273,  May-June 
1980.  8  Fig,  6  Tab,  21  Ref. 

Descriptors:  'Groundwater,  'Monitoring,  'Meth- 
odology, Water  chemistry,  Observation  wells, 
Sampling,  Hydrogeology,  Wells,  Pumping,  Chemi- 
cals, Water  temperature,  Hydrogen  ion  concentra- 
tion, Spatial  distribution,  Variability,  Mining. 
Leaching,  Uranium,  Solution  mines. 

Monitoring  the  chemistry  of  groundwater  near  in- 
situ  uranium  leach  mines  is  complicated  by  chemi- 
cal variations  unrelated  to  the  mining  operation 
that  result  from:  (1)  spatial  differences  in  the 
aquifer  environment  and  hence  in  the  water  chem- 
istry, (2)  inconsistent  or  inadequate  sampling  pro- 
cedures, and  (3)  errors  in  chemical  analyses  Dif- 
ferences in  the  chemistry  of  water  from  place  to 
place  in  the  aquifer  should  be  identified  in  pre- 
mining  baseline  studies  and  must  be  taken  into 
account  during  monitoring  of  the  leaching  oper- 
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ation  because  natural  waters  of  chemistry  different 
from  that  established  at  a  particular  well  during  the 
baseline  sampling  period  may  be  drawn  into  the 
monitoring  well  by  pumping.  The  most  important 
factor  in  developing  proper  sampling  techniques  is 
the  configuration  of  the  well  and  pumping  equip- 
ment; if  the  pump  intake  is  set  near  the  point  where 
water  enters  the  well,  and  if  the  pumping  rate  is 
kept  low  to  reduce  turbulent  mixing  of  waters  in 
the  well,  it  is  not  necessary  to  pump  a  full  well- 
bore  volume  before  collecting  a  sample.  Errors  in 
chemical  data  can  be  eliminated  by  proper  storage 
and  handling  of  the  samples  and  by  careful  check- 
ing of  the  analyses  for  chemical  balance  and  elimi- 
nating the  analyses  that  do  not  balance  properly. 
Interpretation  of  the  chemical  data  should  be  made 
only  after  assuring  that  these  monitoring  problems 
have  been  taken  into  account.  (Sims-ISWS) 
W80-05746 


ROLE   OF   RILL   DEVELOPMENT   IN   SALT 
LOADING  FROM  HILLSLOPES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 
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TRACKING  THE  MICROPOLLUTANT, 

Water  Research  Centre,  London  (England). 

R.  Forster. 

Water,  No  32,  p  7-9,  May  1980.  6  Fig. 

Descriptors:  *Water  analysis,  'Pollutant  identifica- 
tion, *Aquatic  microbiology,  Microorganisms, 
Public  health,  Laboratory  tests,  Analytical  tech- 
niques, Water  quality,  Diseases,  Human  pathology, 
Pesticide  residues,  Potable  water,  Toxicity,  Car- 
cinogens, Mutagens. 

Short-term  tests  for  the  detection  of  mutagens  in 
drinking  water  are  becoming  increasingly  valuable 
as  tools  for  assessing  potential  health  hazards  asso- 
ciated with  water.  These  tests  depend  upon  a  close 
correlation  between  carcinogenicity  and  mutageni- 
city. These  short-term  tests  use  bacteria  and  other 
lower  organisms  to  detect  mutagenicity  because 
they  are  very  sensitive,  can  be  cultivated  cheaply, 
and  are  testable  in  large  numbers.  Dr.  Bruce  Ames 
of  the  University  of  California  has  developed  a 
very  important  set  of  Salmonella  typhimurium 
tester  strains.  These  strains  have  a  number  of  ge- 
netic features  which  enhance  their  sensitivity  to 
chemical  mutagenesis.  The  Salmonella/Mamma- 
lian microsome  test  or  Ames  test  has  been  used  to 
identify  environmental  chemicals  which  have  car- 
cinogenic potential  such  as  Tris-BP  flame  retar- 
dant,  the  food  additive  furylfuramide,  and  hair-dry 
constituent  chemicals.  While  these  short-term  tests 
have  many  advantages  over  the  traditional  long- 
term  animal  test  for  carcinogenity,  there  are  diffi- 
culties since  the  correlation  between  mutagenicity 
and  carcinogenicity  is  not  perfect.  The  application 
of  short-term  tests  to  drinking  water  samples  in- 
volves a  concentration  step  followed  by  a  muta- 
genicity test  system.  The  Water  Research  Centre 
has  developed  a  very  sensitive  system  called  the 
Fluctuation  Test,  based  on  a  'classical'  study. 
While  it  is  not  appropriate  at  this  time  to  use  short- 
term  tests  as  determinants  of  water  quality,  there  is 
much  potential  for  the  near  future.  (Seigler-IPA) 
W80-05756 


OBSERVATIONS  ON  THE  ESTIMATION  OF 
TOTAL  ORGANIC  CARBON  FROM  U.V.  AB- 
SORBANCE  FOR  AN  UNPOLLUTED  STREAM, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
W 80-05779 


HETEROTROPHIC  BACTERIA  IN  TWO  CA- 
NADIAN RIVERS-I.  SEASONAL  VARIATIONS 
IN  THE  PREDOMINANT  BACTERIAL  POPU- 
LATIONS, 

New  Brunswick  Univ.,  Fredericton.  Microbiology 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C 

W80-05781 


FORMATION  AND  CONTROL  OF  TRITHALO- 
METHANES  IN  CHLORINATED  DRINKING 
WATERS  CONTAINING  FULVIC  ACID, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

D.  J.  O'Brien,  R.  L.  Bixby,  M.  A.  Jewett,  and  K. 

M.  Stewart. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-200140, 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Water  Resource  Research  Center,  Univ.  of  NH. 

Research  Report  27,  1980.  82  p,  23  Fig,  14  Tab,  36 

Ref,  4  Append.  OWRT  A-048-NH(3),  14-34-0001- 

8031. 

Descriptors:  *Water  treatment,  'Chlorination, 
•Coagulation,  *Fulvic  acids,  *Chromatography, 
Environmental  engineering,  Chlorine,  Chemical 
reactions,  Organic  matter,  "Trihalomethane, 
•Chloroform,  •Drinking  water,  *Humic  sub- 
stances, *Water  treatment  processes,  Alum,  Sepha- 
dex,  Fractionation,  Infrared  spectroscopy,  Nuclear 
magnetic  resonance(NMR)  spectroscopy. 

The  formation  of  halogenated  organic  compounds 
in  drinking  waters  is  a  potentially  serious  environ- 
mental problem.  This  study  examined  the  produc- 
tion of  trihalomethanes  by  the  chlorination  of 
drinking  waters  containing  fulvic  acid  and  the  ef- 
fects of  conventional  water  treatment  processes  on 
this  phenomenon.  Initially,  fulvic  acid  was  further 
fractionated  into  four  subtractions  by  column  chro- 
matographic techniques.  Chemical  analysis  via  C- 
H-N-O  elemental  analysis,  infrared  spectroscopy, 
and  nuclear  magnetic  resonance  spectroscopy  was 
employed  to  gain  information  on  functional  group 
content  and  distribution.  The  chlorination  of  fulvic 
acid  fractions  confirmed  that  fulvic  acid  com- 
pounds are  significant  precursors  to  trihalomethane 
formation  and  indicated  that  a  number  of  chemical 
structures  and  functional  groups  is  involved  in  the 
haloform  reaction.  The  removal  of  fulvic  acid  in 
coagulation  processes  and  its  relationship  to  triha- 
lomethane formation  upon  subsequent  chlorination 
were  studied  in  controlled  experiments.  Results 
indicated  that  coagulation  does  not  uniformly 
remove  all  fulvic  acid  compounds.  Evidence  sug- 
gests that  low  molecular  weight  aromatic  com- 
pounds are  poorly  removed  by  coagulation  proc- 
esses. In  addition,  studies  demonstrated  that  the 
chloroform  yield  of  fulvic  acid  compounds  de- 
creased significantly  following  coagulation. 
W80-05802 


THE  SEDIMENTS  OF  PRESQUE  ISLE 
HARBOR,  LAKE  SUPERIOR, 

Northern   Michigan   Univ.,   Marquette.   Dept.   of 
Chemistry. 
D.  L.  Macalady. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBO-203870, 
Price  codes:  All  in  paper  copy,  A01  in  microfiche. 
Institute  of  Water  Research,  Michigan  State  Uni- 
versity, East  Lansing,  Project  Completion  Report 
May,  1980.  227  p,  114  Fig,  41  Tab,  86  Ref.  OWRT 
B-050-MICH(l),  14-34-0001-8091. 

Descriptors:  'Sediments,  •Sediment-water  inter- 
faces, *Heavy  metals,  *Trace  elements,  Interstitial 
water,  Harbors,  Dredging,  Dredge-spoil  disposal, 
Diffusion,  Trace  metals,  Analytical  techniques, 
Bottom  sampling,  *Lead  isotope  ratios,  Lead 
copper,  Zinc,  Water  chemistry,  'Lake  Superior, 
Great  Lakes,  *Presque  Isle  Harbor(MI), 
Marquette(MI),  Michigan. 

Measurements  by  anodic  stripping  and  atomic  ad- 
sorption of  cadmium,  copper,  lead  and  zinc  in 
sediment  core  segments  and  overlying  interfacial 
and  interstitial  water  in  Presque  Isle  Harbor,  Mar- 
quette, Michigan  are  reported.  These  data,  plus 
water  chemical  parameters,  particle  size  distribu- 
tion, cation  exchange  capacity  and  total  volatile 
solids  are  used  to  evaluate  the  nature  of  trace 
metals  in  the  variable  sandy  sediments  of  the 
harbor.  Results  show  metals  mobilized  generally 
away  from  the  sediment-water  interface  in  more 
highly  disturbed  areas  with  little  mobilization  in 
the  less  distubed  areas.  The  metals  data  plus  a 
comparison  series  of  analyses  of  surficial  sediments 
for  COD,  TKN,  oil  and  grease  and  total  P04(-3) 
indicate  that  the  present  classification  of  harbor 


sediments  which  has  required  on-land  disposal  of 
dredging  spoils  is  not  consistent  with  present  con- 
taminant levels.  It  is  recommended  that  the  harbor 
be  changed  to  'non-polluted'  status.  Revised 
dredge  spoil  disposal  criteria,  in  general,  are  rec- 
ommended to  include  (1)  visual  SCUBA  diver 
surveys  of  dredging  areas  to  locate  problem  sedi- 
ments; (2)  analyses  of  sediment  cores  rather  than 
surficial  sediments;  and  (3)  inclusion  of  acid-leach- 
able  metals  analysis.  These  recommendations  are 
discussed  relative  to  those  of  other  studies.  The 
report  includes  development  of  sampling  and  anal- 
ysis protocols  for  interstitial  waters  of  shallow 
sandy  sediments.  Evidence  is  presented  that  freez- 
ing sediment  cores  is  not  an  acceptable  procedure. 
W80-05832 


IN  SITU  DETERMINATION  OF  SUSPENDED 

PARTICULATE    MATTER    AND    DISSOLVED 

ORGANIC   MATTER   CONCENTRATIONS   IN 

AN  ESTUARINE  ENVIRONMENT  BY  MEANS 

OF     AN     OPTICAL     BEAM     ATTENUANCE 

METER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Geoscience  Centre. 

For  primary  bibliographic  entry  see  Field  2L. 

W 80-05 849 


A  COMPARISON  OF  METHODS  AND  IN- 
STRUMENTATION OF  BIOLOGICAL  EARLY 
WARNING  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W80-05858 


ANALYSES  OF  NATIVE  WATER,  BOTTOM 
MATERIAL,  AND  ELUTRIATE  SAMPLES  OF 
SOUTHERN  LOUISIANA  WATERWAYS,  1977- 

78, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

A.  J.  Bupuy,  and  N.  P.  Couvillion. 
Geological  Survey  open-file  report  79-1484,  Sep- 
tember  1979.  414  p,  21   plates,  21  Tab,   12  Ref. 

Descriptors:  'Navigable  waters,  •Environmental 
effects,  *Dredging,  *Louisiana,  Sampling,  Water 
analysis,  Bottom  sediments,  Water  quality,  Chemi- 
cal analysis,  Metals,  Pesticides,  Nutrients,  Organic 
compounds,  Evaluation,  Path  of  pollutants,  'Elu- 
triate, •  Southern  Louisiana  waterways. 

From  March  1977  to  July  1978  the  U.S.  Geologi- 
cal Survey  in  cooperation  with  the  U.S.  Army 
Corps  of  Engineers  conducted  a  series  of  elutriate 
studies  to  determine  water  quality  in  selected 
reaches  of  major  navigable  waterways  of  southern 
Louisiana.  Sample  were  collected  from  the  Missis- 
sippi River-Gulf  Outlet  areas;  Mississippi  River, 
South  Pass;  Baptiste  Collette  Bayou;  Tiger  Pass 
area;  Baou  Long;  Bayou  Barataria  and  Barataria 
Bay  Waterway  area  (gulf  section);  Bayou  Segnette 
Waterway,  Lake  Pontchartrain  near  Tangipahoa 
River  mouth;  Bayou  Grand  Caillou;  Bayou  la 
Carpe  at  Homa;  Houma  Navigation  Canal  and 
Terrebonne  Bay;  Bayou  Boeuf,  Bayou  Chene,  and 
Baou  Black,  Atchafalaya  River  Channel,  Atchafa- 
laya  Bay;  Old  River  Lock  tailbay;  Red  River 
below  mouth  of  Black  River;  Freshwaer  Canal; 
Mermentau  River  and  Lake  Arthur  Mermentau 
River  outlet;  and  Calcasieu  Ship  Channel.  The 
studies  were  initiated  at  the  request  of  the  U.S. 
Army  Corps  of  Engineers  to  evaluate  possible 
environmental  effects  of  proposed  dredging  activi- 
ties in  those  waterways.  The  U.S.  Army  Corps  of 
Engineers  and  U.S.  Geological  Survey  collected 
189  samples  of  native  water  and  172  samples  of 
bottom  (bed)  material  from  163  different  sites.  A 
total  of  117  elutriates  (Mixtures  of  native  water  and 
bottom  material)  were  prepared.  The  native  water 
and  elutriate  samples  were  analyzed  for  selected 
metals,  pesticides,  nutrients  organics,  and  pysical 
constituents.  Particle-size  determinations  were 
made  on  bottom-material  samples.  (Kosco-USGS) 
W80-05867 


RESEARCH  FOR  A  DRY  LAND. 

Scientiae  (Pretoria),  Vol  19,  No  3,  p  19-21,  1978.  1 
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Fig. 

Descriptors:  *Water  supply,  *Semiarid  climates, 
♦Grasslands,  'Groundwater,  *Water  qulity,  Map- 
ping, Desalination,  Reverse  osmosis,  Solar  stills, 
Denitrification,  Water  purification,  Water  analysis, 
Chemical  analysis,  Water  demand,  Dependable 
supply,  Water  resources,  Waste  treatment,  Water 
reuse,  South  West  Africa. 

The  CSIR  opened  the  National  Institute  for  Water 
Research  (NIWR)  in  1956  in  Winhoek,  South  West 
Africa,  to  gain  scientific  and  technical  knowledge 
and  skills  in  water  management.  The  low  rainfall  in 
the  area  prompted  research  in  three  areas:  (1) 
groundwater  quality;  (2)  desalination;  and  (3)  bio- 
logical monitoring  of  Winhoek's  municipal  water 
supply  (which  is  occasionally  supplimented  by  up 
to  10%  of  water  reclaimed  from  purified  sewage 
effluent).  About  20,900  water  sources  in  the  terri- 
tory have  been  mapped  and  stored  on  tape  for 
water  management  and  water  quality  control  plan- 
ning. Desalination  of  South  West  Africa's  abun- 
dant highly  mineralized  underground  water  consti- 
tutes a  major  water  source.  Solar  distillation  is 
practical  on  a  small  scale  but  reverse  osmos  is  for 
desalting  of  brackish  groundwater  is  more  advanta- 
geous for  industry.  An  ion-exchange  method  to 
denitrify  groundwater  has  recently  been  develed 
by  the  NIWR.  Biological  anaerobic  denitrification 
using  molasses  as  a  carbon  source  is  being  investi- 
gated for  use  by  farmers.  Testing  of  the  microbio- 
logical quality  of  all  water  in  game  reserves  in  the 
territory  and  investigations  into  anthrax  spore  oc- 
currnce  in  water  and  its  effect  on  game  species 
have  recently  been  undertaken.  (Sidney-IPA) 
W80-05923 


QUANTITATION  OF  POLLUTANTS  IN  SUS- 
PENDED MATTER  AND  WATER  FROM 
PUGET  SOUND, 

Battelle  Pacific  Northwest  Lab.,  Richland,  WA. 
G.  Riley,  E.  A.  Crecelius,  D.  C.  Mann,  K.  H.  Abel, 
and  B.  L.  Thomas. 

National  Oceanic  and  Atmospheric  Administra- 
tion. Technical  Memorandum  ERL  MESA-49, 
April  1980.  105  p,  19  Fig,  16  Tab,  44  Ref 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution, 'Suspended  loads,  'Metals,  'Aromatic 
compounds,  Environmental  effects,  Ecosystems, 
Washington,  Arsenic,  Copper,  Lead,  Antimony, 
Zinc,  'Puget  Sound(WA),  Hydrocarbons,  Petro- 
leum, Environmental  impact. 

Puget  Sound  waters  contained  suspended  matter 
uncontaminated  by  metals  except  for  Elliott  and 
Commencement  Bays.  Five  metals  (arsenic  (As), 
copper  (Cu),  lead  (Pb),  antimony  (Sb)  and  zinc 
(Zn))  were  elevated  in  suspended  locations  at  sta- 
tions in  Elliott  and  Commencement  Bay  compared 
to  control  locations  in  Puget  Sound  and  the  Pacific 
Northwest.  In  addition,  five  or  more  of  a  list  of 
nine  aromatic  hydrocarbons  (naphthalene,  fluor- 
ene,  phenanthrene,  anthracene,  fluoranthene, 
pyrene,  benz(a)anthracene,  chrysens, 

benzo(a)pyrene)  were  identified  in  suspended 
matter  from  each  sampling  site.  The  staturate  hy- 
drocarbon content  of  suspended  matter  appeared 
to  reflect  biogenic  distributions  and  concentrations 
with  the  exception  of  Hylebos  and  Blair  Water- 
ways where  saturate  hydrocaron  distributions  indi- 
cated input  of  petroleum  or  its  refined  products. 
These  results  are  further  discussed  with  respect  to 
environmental  impact  and  the  planning  of  future 
research  studies  in  Puget  Sound  by  the  NOAA/ 
MESA  Puget  Sound  Project.  (NOAA) 
W80-05924 


AGRICULTURAL       RUNOFF       DURING       A 
DROUGHT  PERIOD, 

Science  and   Education   Administration,   Lincoln, 

NE. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05933 


AQUEOUS-AND  SEDIMENT-PHASE  NITRO- 
GEN YIELDS  FROM  FIVE  SOUTHERN  PINE 
WATERSHEDS, 

Science   and   Education   Administration,   Oxford, 


MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05939 


LOW  FLOW  AND  STORMWATER  QUALITY 
IN  URBAN  CHANNELS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
P.  B.  Bedient,  J.  L.  Lambert,  and  P.  Machado. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE2  Proceedings  Paper  15336,  p  421-436, 
April  1980.  5  Fig,  9  Tab,  21  Ref. 

Descriptors:  'Low  flow,  'Water  quality,  'Urban 
runoff,  'Texas,  'Monitoring,  'Model  studies, 
Mathematical  models,  Pollutants,  Suspended 
solids,  Algae,  Dissolved  oxygen,  Diurnal,  Nutri- 
ents, Bliochemical  oxygen  demand,  Surveys,  Sam- 
pling, Storm  water,  Stom  runoff,  Cities, 
'Houston(TX). 

A  water  quality  monitoring  effort  in  a  concrete- 
lined,  urban  channel  yielded  a  comprehensive  data 
base  to  evaluate  low  flow  and  stormwater  quality. 
The  low  flow  effluent-dominated  regime  was  af- 
fected largely  by  benthic  algal  production  and 
respiration  resulting  in  large  diurnal  DO  fluctu- 
ations. QUAL  II  was  used  to  simulate  the  system 
as  an  aid  in  defining  cause-effect  relationships  and 
to  calculate  production  and  respiration  rates  which 
were  much  higher  than  those  reported  for  natural 
stream  systems.  Stormwater  effects  on  DO  were 
found  to  be  minimal  with  BOD  sub  5  levels  low 
and  DO  levels  near  saturation.  Stormwater  loads 
of  totl  suspended  solids  and  nutrients  were  found 
to  be  a  major  contributor  to  total  pollutant  loads. 
(Sims-ISWS) 
W80-05943 


GROUND-WATER  POLLUTION  BY  SEPTIC 
TANK  DRAINFIELDS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

F.  B.  DeWalle,  and  R.  M.  Schaff. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil   Engineers,  Vol 
106,  No  EE3,  Proceedings  Paper   15496,  p  631- 
6461,  June  11980.  7  Fig,  5  Tab,  11  Ref,  1  Append. 

Descriptors:  'Water  pollution,  'Groundwater, 
•Septic  tanks.  'Washington.  Nitrates,  Chemicals, 
Calcium,  Magnesium,  Hardness(Water),  Phospho- 
rus, Chlorides,  Sodium,  Potassium,  Water  quality, 
Ion  exchange,  Wells,  Water  Wells,  Groundwater 
quality. 

Analytical  results  from  386  groundwater  samples 
were  used  to  determine  the  effect  of  septic  drain- 
field  leaching  on  groundwater  quality.  The  cal- 
cium carbonate  type  groundwater  showed  lower 
correlation  coefficient  between  its  main  parameters 
in  unsewered  areas  than  in  sewered  areas.  The 
negative  correlation  between  calcium  and  sodium, 
the  significant  increase  of  calcium  with  time  and 
with  decreasing  well  depth  points  to  a  cation  ex- 
change in  which  sodium  from  sewage  effluent  is 
exchanged  by  calcium.  The  increase  of  calcium, 
chloride,  and  nitrate  with  time  was  most  significant 
in  unsewered  areas  served  by  septic  tanks.  Highest 
nitrate  and  coliform  concentrations  were  noted  in 
the  winter  during  maximum  infiltration.  (Sims- 
ISWS) 
W80-05958 


A  SEMI-AUTOMATED  RESIN  CONCENTRA- 
TION METHOD  FOR  THE  PRECONCENTRA- 
TION  OF  TRACE  METALS  IN  FRESH  WATER, 
PRIOR  TO  ATOMIC  ABSORTPTION  ANALY- 
SIS, 

Hydrological  Research  Inst.,  Pretoria  (South 
Africa). 

P.  L.  Kempster,  and  H.  R.  Van  Vliet. 
Water  SA  (Pretoria),  Vol  4,  No  3,  p  125-128,  1978. 
1  Fig,  3  Tab,  9  Ref. 

Descriptors:  'Water  analysis,  'Trace  elements, 
'Cation  exchange,  'Instrumentation,  Flow  control, 
Flow  rate,  Pumping,  Chromium.  Manganese,  Iron, 
Cobalt,  Nickel,  Copper,  Zinc,  Cadmium. 


A  semi-automated  method  of  sample  preconcentra- 
tion  for  trace  metal  analysis  by  atomic  absorption 
is  described.  Water  samples  were  passed  throuth  a 
column  of  a  cation  exchange  resin  (Amberlite  IR- 
120/H)  to  concentrate  chromium,  manganese,  iron, 
cobalt,  nickel,  copper,  zinc,  cadmium,  and  lead. 
The  flow  rate  was  controlled  by  a  peristaltic  pump 
to  ensure  reproducibility  of  the  results.  The  water 
samples  were  stabilized  with  ascorbic  acid  (0.5 
gram  per  liter)  at  pH  2.5  before  absorption  onto 
the  resin.  The  accuracy  of  the  method  was  tested 
by  spiking  samples  with  known  concentrations  of 
various  metal  cations,  preconcentrating,  and  ana- 
lyzing the  samples.  The  seven  metals  determined 
gave  mean  recoveries  between  91%  and  97%,  al- 
though there  was  some  difficulty  obtaining  consist- 
ent results  for  iron.  Iron  recovery  varied  from  91% 
in  sample  no.  1  to  75%  in  sample  no.  2,  the  reason 
for  this  discrepancy  is  not  known.  This  method  is 
especially  useful  for  preconcentration  of  large 
numbers  of  samples.  (Sidney-IPA) 
W80-05980 


WATER  ANALYSIS  IN  SOUTH  AFRICA: 
INTER-LABORATORY  COMPARISON  STUD- 
IES. PART  III:  NUTRIENT  ANALYSIS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith. 

Water  Sa  (Pretoria),  Vol  4,  No  4,  p  161-168,  11978. 

6  Fig,  5  Tab,  14  Ref. 

Descriptors:  'Water  analysis,  'Analytical  techni- 
qus,  'Laboratories,  'Nutrients,  'Performance,  Ni- 
trates, Nitrites,  Nitrogen  compounds,  Phosphates, 
Methodology,  Reliability,  Standards,  Correlation 
analysis,  Statistics,  'South  Africa. 

A  program  of  interlaboratory  comparison  studies 
involving  South  African  laboratories  perfoming 
water  analyses  was  continued  in  part  III:  nutrient 
analysis.  Each  of  the  seventeen  participating  labo- 
ratories were  given  standardized  samples  for  Kjel- 
dahl  ammoia,  nitrate,  and  nitrite  nitrogen,  and  total 
and  ortho-phosphate,  The  labatones  were  allowed 
to  choose  the  analytical  method.  The  data  was 
analyzed  for  mean,  mean  error,  relative  mean 
error,  standard  deviation,  and  coefficient  of  vari- 
ation and  presented  in  graphical  form  for  easy 
interpretation.  Only  8%  of  the  results  received 
were  unacceptable.  Eight  different  digestion  meth- 
ods and  three  methods  for  the  determination  of  the 
distilled  ammonia  were  used  in  the  Kjeldahl  analy- 
ses. The  cadmium  reduction  method  for  nitrate- 
nitrogen  determinations  was  shown  to  be  the  pre- 
ferred method.  The  standard  sulfanilic  acid  proce- 
dure was  generally  used  and  all  participants  gave 
accurate  and  precise  nitrate  and  nitrite  analyses.  A 
wide  variety  of  digestion  procedures  was  used  for 
phosphate  analysis  and  eight  of  the  laboratories 
used  the  standard  ascorbic  acid  reduction  method 
of  ortho-phosphate  determination  The  use  of  only 
recognized  and  standard  methods  of  analysis  was 
recommended.  (Sidney-IPA) 
W80-O5989 
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INTERIM  DATA  REPORT  ON  THE  GEOHY- 
DROLOGY  OF  THE  PROPOSED  WASTE  ISO- 
LATION PILOT  PLANT  SITE.  SOUTHEAST 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div 

J.  W.  Mercer,  and  B.  R  Orr. 

Geological  Survey  Water-Resources  Investigations 
79-98.  July  1979.  178  p,  32  Fig,  46  Tab.  44  Ref 

Descriptors:  Radioactive  waste  disposal,  'Under- 
ground waste  disposal.  'Hydrogeology,  'Hydrolo- 
gic  data,  'New  Mexico,  Aquifer  characteristics. 
Subsurface  investigations,  Groundwater  move- 
ment. Permeability.  Transmissivity.  Water  quality 
control.  Nuclear  wastes.  Test  wells.  Sites,  Plan- 
ning, Evaluation,  'Waste  Isolation  Pilot 
Plant(NM),  'Southeast  New  Mexico. 

Data  collected  at  the  proposed  Waste  Isolation 
Pilot  Plant  site  in  southeast  New  Mexico  through 
September  1977  help  define  hydrologic  conditions 
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at  the  contact  between  the  Permian  Rustler  and 
Salado  Formations,  and  Culebra  and  Magenta  Do- 
lomite Members  of  the  Rustler  Formation.  Prelimi- 
nary calculations  of  transmissivity  along  the  Rus- 
tler-Salado  contact  range  from  0. 1  feet  squared  per 
day  to  0.0001  feet  squared  per  day.  Fluids  from  the 
Rustler- Salado  contact  contain  from  311,000  to 
325,800  mg/1  total  dissolved  solids.  Fluids  in  the 
Culebra  Dolomite  Member  move  to  ;he  southeast 
at  gradients  ranging  from  7  to  120  feet  per  mile. 
Preliminary  transmissivity  calculations  range  from 
140  feet  squared  per  day  to  0.0004  feet  squared  per 
day.  Total  dissolved  solids  range  from  23,721  to 
29,683  mg/1.  The  extremely  low  vertical  hydraulic 
conductivity  within  the  Rustler  Formation  pre- 
vents fluid  from  communicating  between  the  Ma- 
genta and  Culebra  Dolomite  Members  and  be- 
tween the  Culebra  and  the  Rustler-Salado  contact. 
Heads  are  highest  in  the  Magenta  and  lowest  at  the 
Rustler-Salado  contact.  (Kosco-USGS) 
W80-05701 


POLLUTANT  CONCENTRATIONS  FROM  HO- 
MOGENOUS LAND  USES, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
IL. 

I.  Polls,  and  R.  Lanyon. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15169,  p  69-80, 
February  1980.  1  Fig,  4  Tab,  4  Ref,   1  Append. 

Descriptors:  'Pollutant  identification,  'Storm 
runoff,  'Land  use,  'Illinois,  Sampling,  Automa- 
tion, Runoff,  Pollutants,  Water  pollution  sources, 
Water  quality,  Storms,  Storm  water,  Homogene- 
ity, Cities,  Urban  runoff,  Agriculture,  Agricultural 
watersheds,  Agricultural  runoff,  Forests, 
•Chicago(IL). 

A  stormwater-runoff  sampling  program  was  devel- 
oped for  a  208  areawide  water  quality  study  in 
northeastern  Illinois.  Analysis  of  the  data  collected 
with  automatic  sampling  equipment  from  the  16 
homogenous  land-use  watersheds  during  April 
through  July,  1976,  permitted  generalized  compari- 
sons of  runoff  characteristics  from  the  seven  land- 
use  categories.  The  quality  data  indicated  that  the 
mean  concentration  of  most  constitutents  measured 
in  stormwater  did  not  vary  significantly,  except  for 
total,  suspended,  and  volatile  solids.  Commercial 
land  use  had  the  greatest  concentration  of  pollut- 
ants in  stormwater  and  the  forest  the  least.  When 
compared  to  sewage,  the  mean  concentration  for 
BOD(5),  COD,  and  solids  from  nonpoint  runoff 
were  equal  to  or  higher  than  concentrations  found 
in  wastewater  receiving  secondary  treatment.  By 
contrast,  the  mean  concentrations  for  ammonium 
nitrogen,  nitrite-nitrate  nitrogen,  and  soluble  phos- 
phorus from  stormwater  were  lower  than  in  a 
secondary-treated  effluent.  (Sims-ISWS) 
W80-05725 


DYNAMIC  WATER  QUALITY  MODELING  IN 
SOUTHEAST  FLORIDA, 

GKY  and  Associates,  Inc.,  Alexandria,  VA. 
R.  U.  Jettmar,  G.  K.  Young,  A.  I.  Perez,  and  R. 
Oros. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15173,  p  105-124, 
February  1980.  12  Fig,  4  Tab,  12  Ref,  1  Append. 
EPA  P-004146-01-0. 

Descriptors:  'Water  quality,  'Canals,  'Land  use, 
•Florida,  'Model  studies,  Mathematical  models, 
Computer  models,  Drainage,  Hydraulics,  Hydrol- 
ogy, Runoff,  Storm  runoff,  Pollutants,  Nitrogen, 
Ammonia,  Carbon,  Phosphorus,  Lead,  Dissolved 
oxygen,  Algae,  Bacteria,  'Broward  County(FL). 

Two  existing  water  quality  mathematical  models, 
STORM  for  stormwater  runoff  and  RECEIV  for 
receiving  waters,  have  been  adapted  and  applied  to 
Broward  County  in  southeast  Florida.  The  model- 
ing used  land-use  data,  results  of  previous  local 
stormwater  quality  studies  and  other  local  studies 
conducted  by  the  U.S.  Geological  Survey,  and 
results  of  a  water  quality  sampling  program.  The 
RECEIV  unsteady  state  model  for  the  canal 
system  was  adapted  to  handle  outflow  through  an 


underflow  gate  and  reversals  in  flow  direction. 
Calibration  of  the  models  is  considered  satisfac- 
tory, but  additional  information  on  pumpage  and 
scouring/deposition  of  sediments  would  be  helpful. 
First-order  chemical  reactions  are  not  very  impor- 
tant in  wet  weather  conditions  due  to  short  resi- 
dence times.  Pollutant  runoff  rates  by  land  use 
obtained  by  modeling  were  used  to  identify  prior- 
ity areas  for  future  land-use  planning.  (Sims-ISWS) 
W80-05726 


URBAN     STORM     RUNOFF     QUALITY     IN 
SOUTHEAST  MICHIGAN, 

Environmental  Research  Group  Inc.,  Ann  Arbor. 

Dept.  of  Environmental  Assessment. 

For  primary  bibliographic  entry  see  Field  4C. 

W80-05728 


SEDIMENT  OXYGEN  DEMAND  AND  NUTRI- 
ENT RELEASE, 

Duncan,  Lagnese  and  Associates,  Inc.,  Pittsburgh, 

PA. 

For  primary  bibliographic  entry  see  Field  2 J. 

W80-05729 


METHODOLOGY  FOR  EFFLUENT  WATER 
QUALITY  PREDICTION, 

University  of  Southern  California,  Los  Angeles. 
Environmental  Engineering  Program. 
B.  A.  Eichenberger,  and  K.  Y.  Chen. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE1,  Proceedings  Paper  15212,  p  197-209, 
February  1980.  5  Fig,  5  Tab,  15  Ref,  2  Append. 

Descriptors:  'Dredging,  'Spoil  banks,  'Water  pol- 
lution, 'Model  studies,  Mathematical  models,  Sus- 
pended solids,  Trace  elements,  Metals,  Water  qual- 
ity, Sediments,  Pollutants,  Path  of  pollutants,  Ef- 
fluents, Sedimentation,  Methodology,  Theoretical 
analysis,  Confined  environments,  Dredge  spoil, 
Spoil. 

A  methodology  for  the  prediction  of  effluent  water 
quality  from  the  disposal  of  dredged  material  in 
confined  areas  was  presented.  The  computation 
method  was  based  on  the  use  of  laboratory  deter- 
mination of  contaminants  in  different  particle  size 
fractions  together  with  the  application  of  Hazen's 
theory  of  sedimentation  for  longitudinal  basins. 
Hazen's  equation  was  applied  to  each  particle  size 
fraction.  The  removal  efficiency  of  each  parameter 
can  be  obtained  from  the  data  of  suspended  solids 
removal  and  its  concentration  in  that  size  fraction. 
The  validity  of  this  methodology  has  been  verified 
in  three  active  disposal  sites.  (Sims-ISWS) 
W80-05730 


DISTRIBUTION  AND  PROBABLE  SOURCE 
OF  NITRATE  IN  GROUND  WATER  OF  PARA- 
DISE VALLEY,  ARIZONA, 

Oklahoma  Univ.,  Norman.  School  of  Geology  and 

Geophysics. 

B.  A.  Silver,  and  J.  R.  Fielden. 

Ground  Water,  Vol  18,  No  3,  p  244-251,  May-June 

1980.  7  Fig,  21  Ref. 

Descriptors:  'Groundwater,  'Nitrates,  'Arizona, 
Spatial  distribution,  Water  pollution,  Water  pollu- 
tion sources,  Pollutants,  Path  of  pollutants,  Water 
quality,  Sampling,  Geology,  Hydrogeology, 
Aquifers,  Nitrogen,  Nitrogen  compounds,  'Para- 
dise Valley(AZ). 

Field  investigations  in  Paradise  Valley,  Arizona, 
conducted  during  1974  and  1977,  delineated  areas 
of  groundwater  with  up  to  132  mg/1  nitrate.  Two 
alternative  interpretations  were  developed  as  to 
possible  sources  of  the  excess  nitrate.  The  first  was 
a  conventional  interpretation  identifying  the  use  of 
nitrogenous  fertilizers  as  the  primary  source  and 
disposal  of  treated  wastewater  effluent  as  a  second- 
ary source.  An  alternative  interpretation  identified 
the  source  as  a  sand  and  gravel  unit  that  is  inter- 
preted as  a  braided -stream  deposit,  located  about 
152  m  (500  ft)  below  the  land  surface.  The  source 
of  the  nitrate  may  have  been  NH4C1  leached  from 
tuffs  in  the  adjacent  Superstition  Mountains,  subse- 
quently oxidized  to  nitrate  and  deposited  in  aban- 


doned channels  of  the  braided-stream  complex.  At 
present,  it  is  not  possible  to  make  a  definitive 
choice  among  the  possible  nitrate  sources.  (Sims- 
ISWS) 

W80-05748 


TRACE-ORGANICS  BIODEGRADATION  IN 
AQUIFER  RECHARGE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

B.  E.  Rittmann,  P.  L.  McCarty,  and  P.  V.  Roberts. 

Ground  Water,  Vol  18,  No  3,  p  236-243,  May-June 

1980.  8  Fig,  2  Tab,  29  Ref. 

Descriptors:  'Biodegradation,  'Organic  com- 
pounds, 'Groundwater,  'Artificial  recharge, 
'Model  studies,  Mathematical  models,  On-site  in- 
vestigations, Injection  wells,  Sewage  effluents, 
Sewage  treatment,  Observation  wells,  Chemical 
oxygen  demand,  Pollutants,  Water  pollution,  Path 
of  pollutants,  Trace  organics. 

The  low  organic  concentration  and  high  specific 
surface  area  that  characterize  groundwater  re- 
charge environments  allow  biofilms  to  predomi- 
nate microbial  kinetics.  Consideration  of  the  kinet- 
ics of  substrate  utilization  and  growth  of  biofilms 
indicated  that  microbiological  activity  occurs  very 
near  the  injection  well.  The  aggregate  substrate 
expressed,  for  example,  as  chemical  oxygen 
demand,  can  be  considered  the  primary  substrate; 
the  biofilm's  growth  is  supported  through  the  utili- 
zation of  the  aggregate  primary  substrate.  Individ- 
ual trace  organic  compounds,  none  of  which  could 
support  biofilm  growth  alone,  were  utilized  as 
secondary  substrates.  Although  biodegradable,  sec- 
ondary substrates  that  have  slow  utilization  kinet- 
ics will  pass  through  the  biologically  active  zone 
undegraded.  Field  data  from  the  groundwater  re- 
charge project  in  Palo  Alto,  California,  illustrated 
that  naphthalene  and  heptaldehyde  are  biodegrad- 
ed,  while  other  compounds,  such  as  chloroform 
and  chlorobenzene,  pass  through  the  biologically 
active  zone  without  biodegradation.  (Sims-ISWS) 
W80-05749 


SEDIMENT-WATER  CHEMICAL  EXCHANGE 
IN  THE  COASTAL  ZONE  TRACED  BY  IN  SITU 
RADON-222  FLUX  MEASUREMENTS, 

North  Carolina  Univ.  at  Chapel  Hill.  Marine  Sci- 
ences Program. 

For  primary  bibliographic  entry  see  Field  2L. 
W80-05765 


SESTON  DYNAMICS  IN  SOUTHERN  APPA- 
LACHIAN STREAMS:  EFFECTS  OF  CLEAR- 
CUTTING, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  4C 
W80-05770 


NUTRIENT  DISTRIBUTIONS  IN  THE  CANA- 
DIAN ARCHIPELAGO:  INDICATORS  OF 
SUMMER  WATER  MASS  AND  FLOW  CHAR- 
ACTERISTICS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05771 


DISTRIBUTION    OF    NITROGENOUS    COM- 
POUNDS IN  A  SMALL  LAKE, 

Gumma  Inst,  of  Public  Health,  Maebashi  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 
W80-05780 


DISCUSSION    OF    THE    TURBIDITY    MAXI- 
MUM IN  PARTIALLY  MIXED  ESTUARIES, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05790 


REGIONAL  INFERENCES  BASED  ON  WATER 
QUALITY  MONITORING  DATA, 

Wisconsin  Univ. -Madison.  School  of  Business. 


«§»» 
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R.  B.  Miller,  W.  Bell,  R.  Y-Y  Wang,  and  O. 
Ferreiro. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-199698, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Center,  University  of  Wisconsin 
Technical  Report  WIS  WRC  80-05,  1980.  102  p,  26 
Fig,  29  Tab.  OWRT  B-103-WIS(2),  14-34-0001- 
8053. 

Descriptors:  'Water  quality,  'Monitoring,  Data 
collections,  'Regional  analysis,  Water  temperature, 
'Powerplants,  Lake  Michigan,  Analytical  tech- 
niques, 'Heated  water,  Path  of  pollutants,  Stream- 
flow,  Flow  rates,  Time  series  analysis. 

High-frequency  temperature  variations  were  meas- 
ured at  seven  depths,  from  the  water  surface  to  3 
m,  at  a  point  130  m  from  the  cooling-water  outfall 
of  a  power  plant  on  Lake  Michigan.  The  data  are 
analyzed  using  spectra,  correlation  functions,  and 
probability  distributions.  The  sharp  thermal  fronts 
observed  in  the  data  are  related  to  the  surface 
thermal  fronts  seen  using  airborne  infrared  scan- 
ning, and  to  laboratory  studies  of  instabilities  in 
mixing  layers  between  uniformly  flowing  and  qui- 
escent fluids. 
W80-05797 


THE  EFFECTS  OF  RAINFALL  RUNOFF  ON 
TWO  UNDEVELOPED  TROPICAL  BAYS  IN 
ST.  JOHN,  U.S.  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas.  Water  Re- 
sources Research  Center. 
T.  W.  Purcell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202625, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  5,  June  1980.  47  p,  23  Fig,  16 
Ref.  OWRT  A-008-VI(1),  14-34-7100. 

Descriptors:  'Runoff,  'Rainfall  runoff  relation- 
ships, 'Nutrient  loading,  Estuaries,  Bays,  Tropic, 
Tropical  bays,  Development,  Plankton,  Productiv- 
ity, U.S.  Virgin  Islands,  'St  John(VI). 

Two  undeveloped  bays  in  St.  John,  U.S.  Virgin 
Islands  were  sampled  during  a  one-year  period 
from  December  1977  through  November  1978. 
Rainfall  and  runoff  were  measured  for  each  of  the 
watersheds  and  salinity,  temperature,  nutrient  and 
plankton  data  were  collected  for  the  bay  waters. 
The  runoff  into  the  bay  was  calculated  and  its 
effect  assessed  in  the  light  of  the  ecological  param- 
eters measured. 
W80-05799 


FUTURE  WATER  QUALITY  MONITORING 
PRIORmES  FOR  THE  TRUST  TERRITORY 
OF  THE  PACIFIC  ISLANDS, 

Guam  Univ.,  Agana.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  6A. 

W80-05803 


STREAM  SURVEILLANCE  AND  ANALYSIS: 
SHABAKUNK  CREEK  AND  LITTLE  BEAR 
BROOK  WATERSHEDS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Water  Resources  Research  Inst. 
W.  Whipple,  Jr.,,  A.  W.  Mcintosh,  and  J.  V. 
Hunter. 

Mercer  County  208  Water  Quality  Planning  Pro- 
gram, Findings  and  Prelinminary  Recommenda- 
tions, April  1980,  85p.  19  Fig,  12  Tab.  26  Ref,  5 
Append. 

Descriptors:  'Biological  degradation,  'Water  pol- 
lution sources,  'Water  pollution  effects,  'Water 
pollution  control,  'Heavy  metals,  Oil  pollution, 
Organic  wastes,  Aquatic  algae.  Aquatic  insects, 
Coliforms,  Lead,  Sediments,  Storm  runoff,  Benthic 
fauna,  Algae,  New  Jersey,  'Runoff  pollution, 
'Stream  surveillance,  Nonpoint  sources,  'Shaba- 
kunk  Creek(NJ),  Little  Bear  Brook(NJ). 

Surveillance  was  conducted  on  two  Mercer 
County,  New  Jersey,  Streams:  Shabakunk  Creek 
and  Little  Bear  Brook.  Although  there  are  no 
known  point  sources  entering  the  Shabakunk,  sec- 


tions of  the  creek  below  developed  areas  are  in 
poor  biological  condition,  with  only  a  few  small 
fish  and  pollution-tolerant  groups  of  benthic  ma- 
croinvertebrates  present.  Water  quality  analyses 
indicated  that  fecal  coliform  counts  often  exceed 
the  state  standard  of  200/100  ml  for  FW-2  waters. 
Higest  heavy  metal  concentrations  were  found  in 
scrapings  from  riffles  below  the  most  developed 
areas.  The  presence  of  stormwater  runoff  and  il- 
legal discharges  remains  a  serious  problem,  par- 
ticularly along  the  West  Branch,  and  threatens  the 
use  of  Colonial  Lake,  a  small  downstream  recre- 
ational reservoir.  Little  Bear  Brook,  a  small  stream 
virtually  devoid  of  fish  life,  apparently  receives 
sewage  contamination  from  nearby  residential 
areas.  In  addition,  hazardous  organic  compounds 
used  at  several  industries  in  the  drainage  basin  may 
have  entered  the  brook  in  the  past.  Control  of  both 
these  sources  of  pollution  to  the  system  should  be 
implemented  immediately.  (Whipple-New  Jersey) 
W80-05812 


FACTORS  AFFECTING  SALINITY  REDUC- 
TION IN  LAKE  TARPON,  PINELLAS 
COUNTY,  FLORIDA, 

Southwest   Florida   Water   Management   District, 

Brooksville. 

P.  M.  Dooris,  and  L.  F.  Bartos. 

Water  Resources  Bulletin,  Vol  16,  No  2,  p  203-206, 

April  1980.  2  Fig,  3  Tab,  9  Ref. 

Descriptors:  'Lakes,  'Salinity,  'Florida,  Saline 
lakes,  Saline  water  intrusion.  Chlorides,  Chemicals, 
Sampling,  Model  studies,  Mathematical  models. 
Water  supply,  Rainfall,  Runoff,  Groundwater, 
Structures,  Effects,  Water  quality,  'Lake 
Tarpon(FL),  Salinity  reduction,  Potability  predic- 
tion. 

Following  an  enclosure  of  a  sinkhole  connecting 
Lake  Tarpon  to  the  Gulf  of  Mexico,  the  chloride 
concentration  of  lake  waters  decreased.  Water  and 
chloride  budgets  for  the  lake  in  1975  were  pre- 
pared, and  predictions  using  the  model  of  Lerman 
and  Brunskill  were  made  as  to  the  time  required 
for  the  lake  to  achieve  freshwater  status.  Model 
verification  indicated  good  agreement  with  predic- 
tions in  1976;  however,  data  on  Cl(-)  for  1977  and 
1978  were  not  as  supportive  of  the  model  used. 
The  information  concerning  the  Lake  Tarpon  wa- 
tershed provided  bv  this  latter  fact  was  discussed. 
(Sims-ISWS) 
W80-05819 


THE      SEDIMENTS      OF      PRESQUE      ISLE 
HARBOR,  LAKE  SUPERIOR, 

Northern   Michigan   Univ.,   Marquette.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W8O-05832 


TWO-DIMENSIONAL  HEATED  JETS  IN 
SHALLOW  WATER, 

Iowa  Univ.,  Iowa  City. 

B.  McEnroe,  and  S.  C.  Jain. 

Journal  of  the  Energy  Division,  American  Society 

of  Civil  Engineers,  Vol  106,  No  EY1,  Proceedings 

Paper  15349,  p  33-44,  April  1980.  6  Fig,  5  Ref,  2 

Append. 

Descriptors:  'Thermal  pollution,  'Shallow  water, 
'Stratification,  'Model  studies,  Mathematical 
models,  Temperature,  Water  temperature,  Circula- 
tion, Water  circulation,  Flow,  Cooling  water, 
Powerplants,  Lakes,  Reservoirs,  Jets  Hydraulics, 
Cooling  systems. 

The  flow  field  induced  by  a  two-dimensional 
heated  jet  in  shallow  stagnant  water  was  analyzed. 
The  governing  partial  differential  equation  was 
reduced  to  ordinary  differential  equations  by  inte- 
grating over  the  depth  with  assumed  distributions 
of  temperature  and  velocity.  A  multiple  regression 
analysis  applied  to  numerical  results  yielded  simple 
expressions  for  the  near-field  dilution  and  the  far- 
field  length  of  the  surface  layer.  A  few  experiments 
were  conducted  that  guided  the  mathematical  anal- 
ysis. A  reasonable  agreement  was  obtained  be- 
tween the  experimental  results  and  numerical  cal- 
culations. (Sims-ISWS) 


W80-05839 


ACCURACY  OF  HARBECK  DIAGRAM  FOR 
FORCED  EVAPORATION, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
G.  H.  Ward,  Jr. 

Journal  of  the  Energy  Division,  American  Society 
of  Civil  Engineers,  Vol  106,  No  EY1,  Proceedings 
Paper  15309,  p  23-31,  April  1980.  3  Fig,  1  Tab,  5 
Ref,  1  Append. 

Descriptors:  'Evaporation,  'Cooling  waters, 
Model  studies,  Mathematical  models,  Temperature, 
Water  temperature,  Winds,  Heat,  Heat  transfer, 
Heat  budget,  Powerplant,  Reservoirs,  Thermal 
pollution,  Harbeck  diagram,  Forced  evaporation, 
Cooling  systems. 

The  Harbeck  Diagram,  a  method  for  estimating 
the  forced  evaporation  from  a  cooling  pond,  gives 
the  fraction  of  heat  load  dissipated  by  evaporation 
as  a  function  of  wind  speed  and  natural  (unloaded) 
water  surface  temperature.  The  derivation  of  the 
diagram  was  presented,  emphasizing  the  approxi- 
mations that  permit  suppression  of  the  temperature 
excess  as  an  independent  variable.  The  error  in  the 
diagram  results  from  these  approximations,  increas- 
ing as  the  temperature  excess  incrases,  and  from 
inaccuracy  in  the  estimate  of  the  natural  surface 
temperature  The  magnitude  of  the  error  was  pre- 
sented as  a  function  of  wind  speed  and  surface 
temperature.  The  accuracy  of  the  diagram  was 
shown  to  be  satisfactory  for  ordinary  engineering 
purposes;  however,  in  order  to  relate  the  evapora- 
tive heat-flux  fraction  to  forced  evaporation  (by 
multiplying  by  the  power-plant  heat  load)  the  con- 
dition is  required  that  the  heat  load  be  dissipated 
completely  to  the  atmosphere,  thus  that  the  ther- 
mal structure  be  equilibrated.  (Sims-ISWS) 
W80-05840 


DENSITY  CURRENTS  IN  SIDEARMS  OF 
COOLING  PONDS, 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic   Re- 
search. 
S.  C.  Jain. 

Journal  of  the  Energy  Division  American  Society 
of  Civil  Engineers,  Vol  106,  No  EY1,  Proceedings 
Paper  15320,  p  9-21,  April  1980,  6  Fig,  7  Ref,  2 
Append. 

Descriptors:  'Cooling  water,  'Heat  transfer,  'Res- 
ervoirs, 'Model  studies,  'Mathematical  models, 
Temperature.  Water  temperature.  Lakes,  Thermal 
pollution.  Thermal  powerplants.  Flow, 
Currents(Water),  Water  circulation.  Density,  Cool- 
ing lakes.  Cooling  systems.  Lake  sidearms. 

The  design  of  cooling  ponds  for  dissipating  the 
water  heat  from  stream  electric  power  plants  re- 
quires the  determination  of  the  amount  of  surface 
heat  loss  from  the  sidearms.  The  similarity  solu- 
tions for  the  velocity  and  temperature  distributions 
in  a  sidearm  of  a  cooling  pond  were  derived.  The 
derivations  of  rate  of  heat  loss  and  rate  of  flow  in 
the  sidearm  were  presented.  The  analysis  was  com- 
pared with  the  numerical  results,  and  the  agree- 
ment between  the  two  results  was  found  to  be 
satisfactory.  (Sims-ISWS) 
W80-05841 


PERFORMANCE  OF  POWER  PLANT  COOL- 
ING LAKES  IN  POLAND, 

Institute  of  Meteorology  and  Water  Management. 

Warsaw  (Poland).  Water  Management  Div. 

M.  Gadkowski,  and  B.  A  Tichenor. 

Journal  of  the  Energy  Division.  American  Society 

of  Civil  Engineers.  Vol  106,  No  EY1,  Proceedings 

Paper  15326,  p  1-8,  April  1980,  5  Fig.  5  Tab.  3  Ref. 

1  Append. 

Descriptors:  'Powerplants.  'Cooling  water.  Lakes, 
•Heat  transfer,  Thermal  powerplants.  Electric 
powerplants,  Heat.  Temperature,  Thermal  pollu- 
tion, On-site  investigations.  Reservoirs,  Storage. 
Cooling,  Meteorology,  'Poland,  Cooling.  Meteo- 
rology, 'Poland,  Cooling  lakes,  Cooling  systems. 

Poland's  Institute  of  Meteorology  and  Water  Man- 
agement conducted  a  study  to  determine  the  effec- 
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tiveness  of  cooling  lakes  in  dissipating  the  waste 
heat  from  steam  electric  generating  stations.  The 
study  was  conducted  at  two  locations:  (1)  the 
Konin  Lake  complex,  which  consists  of  five  lakes 
with  a  total  surface  area  of  12.35  sq  km  to  provide 
cooling  for  two  power  plants  with  a  total  electrical 
capacity  of  1783  MWe;  and  (2)  Rybnik  power 
station  (800  MWe),  which  uses  an  impoundment  of 
the  Ruda  River  with  a  surface  area  of  4.65  sq  km. 
Meteorological  and  power  plant  operating  data 
were  collected  and  analyzed  to  determine  the  rate 
of  heat  exchange  at  the  colling  lake  surface.  Over 
an  annual  cycle,  the  rate  of  heat  exchange  for  both 
locations  was  aproximately  16  kcal/sq  m-hr-deg  C. 
The  values  determined  for  the  Polish  locations 
compared  favorably  with  empirical  data  reported 
in  the  technical  literature.  (Sims-ISWS) 
W80-05842 


THE  STUDY  OF  A  NATURAL  HYPERSALINE 
LAGOON  IN  A  DESERT  AREA  (THE 
BARDAWIL  LAGOON  IN  NORTHERN  SINAI), 

Israel  Oceanographic  and  Limnological  Research 

Inst.,  Haifa.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05851 


WATER  QUALITY  ANALYSIS  OF  THE  HALI- 
FAX RIVER,  FLORIDA, 

CH2M  HILL,  Inc.,  Gainesville,  FL. 
J.  E.  Scholl,  J.  P.  Heaney,  and  W.  C.  Huber. 
Water  Resources  Bulletin,  Vol  16,  No  2,  p  285-293, 
April  1980.  6  Fig,  3  Tab,  20  Ref. 

Descriptors:  *Water  quality,  'Estuaries,  •Simula- 
ton  analysis,  'Model  studies,  'Florida,  Mathemat- 
ical models,  Tidal  waters,  Runoff,  Storm  runoff, 
Urban  runoff,  Waste  water  disposal,  Pollutants, 
Dissolved  oxygen,  Nitrogen,  Phosphorus,  Tidal  ef- 
fects, Tides,  Coasts,  'Halifax  River(FL). 

An  application  of  the  receiving  water  block  of  the 
EPA  Storm  Water  Management  Model  (SWMM) 
was  presented  to  quantify  water  quality  impacts 
and  evaluate  control  alternatives  for  a  208 
areawide  wastewater  management  plan  in  Volusia 
County,  Florida.  The  water  quality  impact  analy- 
ses were  conducted  for  dry-  and  wet-weather  con- 
ditions to  simulate  dissolved  oxygen  (DO),  chlor- 
ides, total  nitrogen  (TN),  and  total  phosphorus 
(TP)  in  the  Halifax  River,  Florida,  a  40-kilometer- 
long  tidal  estuary  located  on  the  Atlantic  coast  of 
Florida  near  Daytona  Beach.  Dry-weather  analysis 
was  performed  using  conventional  7-day,  10-year 
low  flow  conditions  to  determine  a  set  of  unit 
transfer  coefficients  which  estimate  the  pollutant 
concentration  transferred  to  any  point  in  the  estu- 
ary from  a  constant  unit  discharge  of  pollutants  at 
the  existing  wastewater  treatment  plant  outfall  lo- 
cations. Wet-weather  analysis  was  performed  by 
continuous  simulation  of  a  typical  3-month  summer 
wet  season  in  Florida.  Three-month  cumulative 
duration  curves  of  DO,  TN,  and  TP  concentra- 
tions were  constructed  to  estimate  the  relative 
value  of  controlling  urban  runoff  or  wastewater 
treatment  plant  effluent  on  the  Halifax  River.  The 
3-month  continuous  simulation  indicated  that  the 
greatest  change  in  DO,  TN,  and  TP  duration 
curves  is  possible  by  abatement  of  wastewater 
treatment  plant  pollution.  (Sims-ISWS) 
W80-05856 


LEACHATE  PLUMES  IN  GROUND  WATER 
FROM  BABYLON  AND  ISLIP  LANDFILLS, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey  Syosset,  NY.  Water  Resources 
Div. 

G.  E.  Kimmel,  and  O.  C.  Braids. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $3.50.  Geological  Survey 
Professional   Paper   1085,    1980.   38  p,    19  Fig,   3 
Plates,  17  Tab,  34  Ref. 

Descriptors:  'Landfills,  'Water  pollution  sources, 
'Malenclaves,  'Path  of  pollutants,  'Groundwater 
movement,  Leachate,  Model  studies,  Data  collec- 
tions, Sampling,  Water  wells,  Aquifer  characteris- 
tics, Chemical  analysis,  Mapping,  Travel  time, 
Evaluation,  New  York,  'Suffolk  County(NY), 
•Long  Island. 


Landfills  operated  by  the  towns  of  Babylon  and 
Islip  in  southwest  and  central  Suffolk  County, 
N.Y.,  contain  urban  refuse  incinerated  garbage, 
and  scavenger  (cesspool)  waste;  some  industrial 
refuse  is  deposited  at  the  Babylon  site.  The  Islip 
landfill  was  started  in  1933,  the  Babylon  landfill  in 
1947.  The  landfills  are  in  contact  with  and  dis- 
charge leachate  into  the  highly  permeable  upper 
glacial  aquifer  (hydraulic  conductivity  190  and  500 
ft/d).  The  aquifer  is  74  feet  thick  at  the  Babylon 
landfill  and  170  feet  thick  at  the  Islip  landfill.  The 
leachate-enriched  water  occupies  the  boundaries 
retard  downward  migration  of  the  plumes  to 
deeper  aquifers.  The  Babylon  plume  is  1,900  feet 
wide  at  the  landfill  and  narrows  to  about  700  feet 
near  its  terminus  10,000  feet  from  the  landfill.  The 
Islip  plume  is  5,000  feet  from  the  landfill.  Hydro- 
chemical  maps  and  sections  show  the  distribution 
of  the  major  chemical  constituents  of  the  plumes. 
The  most  highly  leachate-enriched  ground  water 
obtained  was  from  the  Babylon  site;  it  contained 
860  mg/L  sodium,  1 10  mg/L  potassium,  565  mg/L 
calcium,  100  mg/L  magnesium,  2,7000  mg/L  bi- 
carbonate, and  1,300  mg/L  chloride.  Simulation  of 
the  movement  and  dispersion  of  the  Babylon 
plume  with  a  mathematical  dispersion  model  indi- 
cated the  coefficient  of  the  longitudinal  dispersion 
to  be  about  60  feet  squared  per  day  and  the 
ground-water  velocity  to  be  1  ft/d.  However,  the 
velocity  determined  from  the  hydraulic  gradient 
and  public-supply  wells  in  the  area  was  4  ft/d, 
which  would  cause  a  plume  four  times  as  long  as 
that  predicted  by  the  model.  (Kosco-USGS) 
W80-05881 


FORD  MOTOR  COMPANY  V.  EPA:  THE 
SIXTH  CIRCUIT  MUDDIES  THE  WATER  IN 
THE  REGULATION  OF  POLLUTION  CON- 
TROL METHODOLOGY, 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05888 


GUIDELINES  FOR  CALIBRATION  AND  AP- 
PLICATION OF  STORM, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2A. 
W80-05930 


AGRICULTURAL  RUNOFF  DURING  A 
DROUGHT  PERIOD, 

Science  and   Education  Administration,   Lincoln, 

NE. 

J.  S.  Schepers,  E.  J.  Vavricka,  D.  R.  Andersen,  H. 

D.  Wittmuss,  and  G.  E.  Schuman. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  4,  p  711-719,  April  1980.  3  Fig,  7  Tab, 
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Descriptors:  'Agricultural  runoff,  'Droughts, 
'Sediments,  'Water  quality,  Nitrogen,  Nutrients, 
Fertilizers,  Herbicides,  Phosphorus,  Chemical 
oxygen  demand,  Crops,  Rainfall, 

Precipitation(Atmospheric),  Erosion,  Runoff, 
Water  pollution,  Water  pollution  sources,  Coli- 
forms,  Agricultural  watersheds,  Agriculture. 

Runoff  from  the  Dee  Creek  watershed  over  a  3- 
year  period  with  less  than  normal  precipitation 
amounted  to  less  than  2%  of  the  incoming  mois- 
ture, and  sediment  losses  were  less  than  0.7  meteric 
ton/ha  per  year  because  of  the  drought  conditions. 
Nutrient  losses  associated  with  the  sediment  aver- 
aged 74-76%  of  the  total  N  and  P  losses,  respec- 
tively. Fertilizer  application  was  not  consistently 
related  to  nutrient  losses.  These  data  agree  with 
those  from  other  studies  and  suggest  that  nutrient 
discharge  is  highly  dependent  on  sediment  loss. 
Over  90%  of  runoff  water  samples  exceeded  rec- 
ommended water  quality  standards  for  recreation 
for  total  coliforms  and  fecal  coliforms,  while  base 
flows  exceeded  the  same  standards  90%  of  the  time 
for  total  coliforms  and  45%  of  the  time  for  fecal 
colfiforms.  (Sims-ISWS) 
W80-05933 


A  FIELD  STUDY  OF  BRINE  DRAINAGE  AND 
OIL  ENTRAINMENT  IN  FIRST-YEAR  SEA 
ICE, 

Washington    Univ.,    Seattle.    Dept.    of  Oceanog- 


raphy. 

For  primary  bibliographic  entry  see  Field  2C. 

W80-05937 


AQUEOUS-AND  SEDIMENT-PHASE  NITRO- 
GEN YIELDS  FROM  FIVE  SOUTHERN  PINE 
WATERSHEDS, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

J.  D.  Schreiber,  P.  D.  Duffy,  and  D.  C. 

McClurkin. 

Soil  Science  Society  of  American  Journal,  Vol  44, 

No  2,  p  401-407,  March-April  1980.  7  Fig,  5  Tab. 

28  Ref. 

Descriptors:  'Nitrogen,  'SedimentS: 

'Watersheds(Basins),  'Sampling,  On-site  investiga 
tions,  Nitrates,  Ammonia,  Nitrogen  compounds, 
Forests,  Pine  trees,  Forest  watersheds,  Storm 
runoff,  Erosion,  Sediment  yield, 

Precipitation(Atmospheric),  Rainfall,  Chemistry  of 
precipitation,  Nutrients,  Water  quality,  Hydrology 

Nitrogen  (N)  in  solution  and  associated  with  sus 
pended  sediments  in  stormflow  from  five  reforest 
ed  watersheds  (1.5-2.8  ha)  in  northern  Mississippi 
was  determined  during  the  1975  water  year. 
Sample  were  collected  using  Cohocton  wheel  sam- 
ples set  below  0.9 1-m  H-flumes.  Mean  yearly  solu- 
tion NH4-N  and  N03-N  concentrations,  0.20  and 
0.01  mg/liter,  respectively,  did  not  differ  among 
watersheds.  Sediment-N  concentrations  ranged 
from  2410  to  6080  micrograms/gram  and  were  5.4 
to  10.0  times  those  in  the  watershed  soils.  The  N 
enrichment  of  sediment  relative  to  soil  was  attrib- 
uted to  selective  erosion  of  fine  sediments  (clay) 
and/or  deposition  of  coarse  sediments  in  transport. 
Significant  differences  in  sediment  N  yields  among 
the  five  watersheds  were  related  to  stormflow 
volume,  sediment  concentration,  and  sediment  N 
concentration.  Nitrogen  was  transported  from  the 
watersheds  about  equally  in  the  sediment  and  solu- 
tion phases.  Mean  solution  NH4-N  and  N03  yields 
for  the  water  year  were  422  and  28  g/ha,  respec- 
tively, for  the  five  watersheds;  mean  sediment  N 
yield  was  3915  g/ha.  For  the  year,  8-17%  of  the 
precipitation  was  measured  as  stormflow;  the  re- 
mainder was  deep  seepage  and  evapotranspiration 
since  there  was  deep  seepage  and  evapotranspira- 
tion since  there  was  essentially  no  baseflow.  (Sims- 
ISWS) 
W80-05939 


ROAD   SALT   MOVEMENT   INTO   TWO   TO- 
RONTO STREAMS, 

Ontario  Hydrology,  Toronto.  Dept.  of  Transmis- 
sion Environment. 

For  primary  bibliographic  entry  see  Field  4C. 
W80-05942 


LOW  FLOW  AND  STORMWATER  QUALITY 
IN  URBAN  CHANNELS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05943 


STORMWATER   DETENTION   IN   DEVELOP- 
ING WATERSHEDS, 

Espey-Huston  and  Associates,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05944 


WATER  POLLUTION  FROM  SNOW  REMOV- 
AL OPERATIONS, 

SEA  Inc.,  Rochester,  NH. 

For  primary  bibliographic  entry  see  Field  4C. 

W80-05945 


MODELING  STORM  OVERFLOW  IMPACTS 
ON  EUTROPHIC  LAKE, 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 
P.  L.  Freedman,  R.  P.  Canale,  and  J  F. 
Pendergast. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE2  Proceedings  Paper  15355,  p  335-349. 
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April    1980,   7   Fig,   2   Tab,   21    Ref,    1   Append.       June  1980.  4  Fig,  5  Tab,  15  Ref,  2  Append. 


Descriptors:  "Lakes,  "Water  pollution,  'Pollutants, 
•New  York,  'Model  studies,  Mathematical  models, 
Combined  sewers,  Storm  runoff,  Water  quality, 
Biochemical  oxygen  demand,  Dissolved  oxygen, 
Nitrogen,  Phosphorus,  Coliforms,  Water  circula- 
tion, Mixing,  Path  of  pollutants,  'Onondaga 
Lake(NY). 

A  mathematical  model  was  developd  to  predict  the 
transient  impact  of  storm  loads  on  phosphorus, 
fecal  coliform,  and  dissolved  oxygen  concentra- 
tions in  Onondage  Lake  and  to  determine  the  need 
for  control  of  storm  overflows.  Model  simulations 
demonstrated  that  combined  sewer  and  storm 
loads  have  a  significant  impact  on  lake  fecal  coli- 
form but  little  effect  on  phosphorus,  CBOD, 
NBOD,  and  dissolved  oxygen  in  Onondage  Lake. 
Observed  variations  in  lake  dissolved  oxygen  were 
caused  by  canges  in  chlorophyll  a,  light,  and  wind. 
Control  of  storm  loads  is  recommended  to  alleviate 
violations  of  fecal  coliform  water  quality  standards 
but  not  for  improvement  of  dissolved  oxygen  con- 
centrations. As  a  consequence  of  the  modeling 
analysis,  a  limited  control  program  for  combined 
sewer  overflows  was  signed  which  included  only 
disinfection  and  removal  of  objectionable  solids. 
Reductions  in  storm  loads  of  nutrients  and  BOD 
would  not  provide  any  significant  improvements  in 
lake  water  quality  and  were  not  recommended. 
(Sims-ISWS) 
W80-05946 


OCEAN  OUTFALL  DILUTION:  EFFECTS  OF 
CURRENT, 

Georgia  Inst,  of  Tech.,  Atlanta.   Dept.  of  Civil 
Engineering. 
P.  J.  W.  Roberts. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15429,  p  769-782,  May  1980,  13 
Fig,  5  Ref,  2  Append. 

Descriptors:  'Outfall  sewers,  *Currents(Water), 
'Waste  dilution,  'On-site  investigations,  'Model 
studies,  Mathematical  moels,  Ocean  currents,  Dis- 
persion, Mixing,  Sewage  disposal,  Coastal  engi- 
neering, Pollutants,  Path  of  pollutants,  Water  pol- 
lution, Tides,  Tidal  effects,  'San  Francisco(CA). 

Analyses  of  data  for  the  City  of  San  Francisco, 
California,  obtained  from  continuously  recording 
current  meters  showed  the  most  energetic  current 
component,  the  first  principal  component,  to  be 
strongly  tidal  and  to  lie  along  an  axis  pointing 
approximately  to  the  Golden  Gate.  The  diffusers 
were  placed  perpendicular  to  this  component, 
where  possible,  to  obtain  the  maximum  beneficial 
effect  of  the  currents  on  dilution.  A  mathematical 
model  was  applied  to  the  proposed  diffusers  to 
predict  dilution  in  the  presence  of  currents,  using 
measureed  oceanic  conditions.  Results  showed  the 
dilution  and  wastefield  rise  height  to  vary  widely 
due  to  the  varying  oceanic  and  discharge  condi- 
tions. The  median  dilutions  were  found  to  depend 
on  season  and  to  be  increased  substantially  over 
those  predicted  neglecting  the  dymanic  effect  of 
currents  on  dilution.  The  effect  of  diffuser  orienta- 
tion was  also  investigated  with  the  model,  and  it 
was  found  that  suitable  orientation  to  the  prevail- 
ing currents  can  significantly  affect  the  initial  dilu- 
tion. (Sims-ISWS) 
W80-05952 


GROUND-WATER    POLLUTION    BY    SEPTIC 
TANK  DRAINFIELDS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-05958 


RIVER  NUTRIENT  AND  CHEMICAL  TRANS- 
PORT ESTIMATION, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 
Chemical  Engineering. 

F.  H.  Verhoff,  S.  M.  Yaksich,  and  D.  A.  Melfi. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE3,  Proceedings  Paper  15456,  p  591-608, 


Descriptors:  'Path  of  pollutants,  'Nutrients, 
•Rivers,  'Lake  Erie,  'Estimating  equations,  Math- 
ematical models,  Model  studies, 
Watersheds(Basins),  Sediments,  Sediment  trans- 
port, Phosphorus,  Chemicals,  Water  quality,  Water 
pollution,  Water  pollution  sources. 

This  paper  presented  calculational  methods  for 
estimating  the  river  flux  of  materials  wehn  continu- 
ous flow  records  and  little  concentration  data  are 
available.  These  methods  are  especially  applicable 
to  materials  whose  concentration  is  a  function  of 
flow  rate  (most  substances).  They  were  applied  to 
total  phosphorus  and  suspended  sediment  in  the 
rivers  of  the  Lake  Erie  basin  and  compared  with 
previous  methods  of  estimation.  Total  phosphorus 
is  an  important  pollutant  to  Lake  Erie  because 
much  of  this  particulate  material  can  be  converted 
to  a  soluble  form  and  utilized  by  the  algae  in  the 
lake.  Thus,  the  estimation  methods  were  applied 
extensively  to  Lake  Erie  river  basins.  The  calculat- 
ed total  phosphorus  effluxes  were  compared  be- 
tween river  basins  on  a  unit  area  basis.  The  results 
indicated  a  large  variability  of  unit  area  loadings, 
even  for  river  basins  that  are  very  similar.  (Sims- 
ISWS) 
W80-05959 


5C.  Effects  Of  Pollution 


PHYSIOCOCHEMICAL  FACTORS  AND 
THEIR  EFFECTS  ON  ALGAL  GROWTH  IN  A 
NEW  SOUTHERN  CALIFORNIA  RESERVOIR, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  F.  Elder,  R.  H.  Fuller,  and  A.  J.  Home. 
Water  Resources  Bulletin,  Vol  15,  No  6,  p  1608- 
1617,  December  1979.  5  Fig,  2  Tab,  27  Ref. 

Descriptors:  'Physicochemical  properties,  'Ef- 
fects, 'Eutrophication,  California,  'Reservoirs, 
Lakes,  Nutrients,  Nitrogen,  Phosphorus,  Iron, 
Cyanophyta,  Phytoplankton,  Biomass,  Algae, 
Mixing,  Sedimentation,  Stratification,  'Southern 
California,  Lake  Perris(CA). 

Some  physical  and  chemical  characteristics  of 
Lake  Perris,  a  new  southern  California  reservoir, 
were  investigated  with  regard  to  their  influence  on 
phytoplankton  biomass  and  community  structure. 
The  concentration  ratios  of  three  major  nutrients- 
nitrogen,  phosphorus,  and  iron-were  approximate- 
ly equivalent  to  the  demand  ratio  of  freshwater 
plants.  Large  increases  in  iron  and  phosphorus 
concentrations  in  late  summer  due  to  releases  from 
sediments,  however,  were  likely  to  shift  the  bal- 
ance toward  a  nitrogen-limited  situation.  Nitrogen 
limitation  favored  nitrogen-fixing  blue-green  algae, 
and  after  a  decline  of  competing  algae  during  the 
summer  the  blue-green  algae  bloomed  in  Septem- 
ber. Series  of  measurements  taken  over  one-day 
periods  during  summer  stratification  showed  that 
some  iron,  phosphorus,  and  manganese  from  the 
hypolimnion  could  move  upward,  corresponding 
to  diel  shifts  in  the  thermocline  depth.  Vertical 
transport  of  nutrients  could  thus  occur  long  before 
complete  lake  mixing,  and  could  support  summer/ 
fall  algal  blooms.  (Kosco-USGS) 
W80-05720 


NEARSHORE  IMPACT  OF  STORMWATER  IN 
LAKE  SAMMAMISH,  WASHINGTON, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  and  M.  A.  Perkins. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-199953, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Report,  March  1980.  71  p,  16  Fig,  11  Tab,  35 
Ref.  OWRT  B-068-WASH(l).  14-34-0001-7198. 

Descriptors:  'Storm  runoff,  'Algae,  'Washington. 
•Eutrophication.  Nutrients,  Mesotrophy,  Water 
quality,  Urban  runoff,  Plant  growth,  Drainage 
water,  Chlorophyll,  Phosphorus,  Drainage,  Nitro- 
gen, Suspended  solids,  Lake  stages. 

The  ennching  and/or  inhibitory  effects  of  storm- 
water  entering  the  western  nearshore  of  Lake  Sam- 


mamish  on  periphytic  algal  growth  in  the  shallow 
area  and  on  the  lake  as  a  whole  was  studied  from 
1976  -  1979.  Lake  Sammamish  is  located  20  km  east 
of  Seattle,  Washington.  It  has  a  surface  area  of  19.8 
sq  km,  with  a  mean  depth  of  17.7  m.  Lake  Samma- 
mish is  upper  mesotrophic  with  typical  chlorophyll 
a  and  phosphorus  concentrations  for  such  a  trophic 
state.  The  western  shore  was  selected  as  the  study 
site  due  to  the  extensive  development  of  the  area. 
Runoff  from  three  subdrainages  was  used.  The 
runoff  from  these  subdrainages  flows  through  con- 
crete pipes  and  enters  the  lake  at  the  shoreline. 
Both  manual  and  automatic  sampling  was  used. 
Results  show  that  enhancement  of  periphytic  algae 
does  occur,  however,  the  area  effected  is  small  and 
total  potential  is  not  realized  due  to  toxic  inhibitors 
in  the  stormwater.  During  wet-weather  flow,  the 
concentrations  of  nutrients  and  metals  were  higher 
by  a  factor  of  2.5  than  during  dry-weather  flow. 
Overall  the  impact  of  continued  development  and 
the  resulting  increase  in  stormwater  runoff  appears 
to  be  more  significant  to  the  total  lake's  trophic 
state  than  to  a  local  area.  Six  growth  potential 
experiments  conducted  with  selenastrium  capricor- 
nutum  indicated  that  phosphate  input  from  the 
stormwater  sources  could  stimulate  algal  growth  in 
0.9%  of  the  lake.  (Seigler-IPA) 
W80-05750 


TOXICOLOGICAL  APPRAISAL  OF  HALOGE- 
NATED  AROMATIC  COMPOUNDS  FOLLOW- 
ING GROUNDWATER  POLLUTION. 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
Report  on  a  WHO  Working  Group,  1980,  62  p,  2 
Fig,  5  Tab,  73  Ref,  4  Append. 

Descriptors:  'Toxicity,  'Public  health,  'Water 
pollution  effects.  'Organic  compounds,  Environ- 
mental effects,  Human  pathology,  Lethal  limit, 
Pesticides,  Safety,  Chemicals,  Chemical  wastes. 
Aromatic  compounds.  Phenols,  Water  pollution. 

Guidelines  for  the  use  of  halogenated  aromatic 
compounds  were  developed  by  a  group  of  13 
experts  from  1 1  countries  and  other  representatives 
and  authorities  at  a  conference  in  Venice,  in  Sep- 
tember 1979.  The  meeting  was  convened  at  short 
notice  in  response  for  guidance  from  the  govern- 
ment of  the  Vicenzo  Province  where  groundwater 
pollution  had  been  caused  by  process  residues  per- 
colating from  an  effluent  lagoon.  At  the  meeting 
available  data  were  reviewed  on  the  chemistry, 
environmental  occurrence,  and  toxicology  of  halo- 
genated toluenes,  benzenes,  and  phenols.  Possible 
health  hazards  associated  with  human  expose  to 
these  chemicals  in  the  environment  were  also  ex- 
plored. The  pollutants  were  grouped  as  halogenat- 
ed toluenes,  halogenated  benzenes  and  anilines,  and 
chlorophenols.  A  review  of  information  is  given 
for  each  of  these  groups  followed  by  a  health 
hazard  data  assessment  Practical  aspects  of  pollu- 
tion monitoring  and  control  are  also  discussed.  The 
conference  endorsed  the  decision  of  the  Vento 
Regional  Government  to  terminate  the  use  of  con- 
taminated groundwater  for  public  use.  It  is  recom- 
mended that  a  mechanism  be  established  whereby 
in  the  case  of  future  accidents,  ad  hoc  groups  of 
international  experts  could  be  brought  together  to 
provide  guidance.  Despite  these  after  the  fact  ac- 
tions, the  underlying  philosophy  must  be  the  pre- 
vention of  such  incidents.  (Seigler-IPA) 
W80-05755 


HETEROTROPHIC  BACTERIA  IN  TWO  CA- 
NADIAN RIVERS-I.  SEASONAL  VARIATIONS 
IN  THE  PREDOMINANT  BACTERIAL  POPU- 
LATIONS, 

New  Brunswick  Univ.,  Fredericton.  Microbiology 

Research  Lab. 

C.  R.  Bell,  M.  A.  Holder-Franklin,  and  M. 

Franklin. 

Water  Research,  Vol  14,  No  5.  p  449-460.  1980.  8 

Fig,  7  Tab,  55  Ref 

Descriptors:  'Rivers,  'Bacteria,  'Nutrients. 
'Water  temperature.  'Canada,  Sampling,  Biologi- 
cal communities,  Oxygen,  Dissolved  oxygen.  Ni- 
trogen. Nitrogen  compounds,  Phosphorus,  Chloro- 
phyll, Ice  cover.  Seasonal.  Water  quality.  On-site 
investigations,  'Meduxnekeag  River(NB), 

•Dunbar  River(NB). 
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The  indigenous  heterotrophic  bacteria  in  the  water 
of  two  contrasting  rivers  have  been  examined  over 
a  period  of  1  year.  Both  rivers  appear  to  be  oligo- 
trophic,  although  one,  the  Meduxnekeag,  receives 
domestic  and  industrial  effluent.  The  bacterial  pop- 
ulations appear  to  be  limited  by  nitrogen  and 
appear  to  be  almost  exclusively  psychrotrophic  in 
both  rivers.  The  bacterial  species  were  identified 
by  numerical  taxonomy  and  were  found  to  be 
predominantly  fluorescent  Pseudomonas  spp.  Esti- 
mates of  in  situ  heterotrophic  activity  were  influ- 
enced mainly  by  temperature.  Both  rivers  were  ice 
covered  for  5  months,  and  thus  the  activities  were 
comparable.  Nitrate  dissimilation  was  the  major 
increasing  activity  under  this  ice  cover.  (Sims- 
ISWS) 
W80-05781 


EFFECTS   OF  MODERATE  SEWAGE   INPUT 
ON  BENTHIC  POLYCHAETE  POPULATIONS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W80-05783 


DAILY,  SEASONAL,  AND  ANNUAL  FLUCTU- 
ATIONS AMONG  ZOOPLANKTON  POPULA- 
TIONS IN  AN  UNPOLLUTED  TROPICAL  EM- 
BAYMENT, 

Harbor  Branch  Foundation,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-05788 


DYNAMICS  OF  PHYTOPLANKTON  PRODUC- 
TIVITY IN  THE  PECONIC  BAY  ESTUARY, 
LONG  ISLAND, 

New  York  Ocean  Science  Lab.,  Montauk. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-05789 


STREAM  SURVEILLANCE  AND  ANALYSIS: 
SHABAKUNK  CREEK  AND  LITTLE  BEAR 
BROOK  WATERSHEDS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-05812 


RELATIONSHIPS  BETWEEN  METABOLIC 
PARAMETERS  AND  STREAM  ORDER  IN 
OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2K. 

W80-05813 


BENTHIC  AND  ATMOSPHERIC  CONTRIBU- 
TIONS TO  THE  NUTRIENT  BUDGETS  OF  A 
SOFT- WATER  LAKE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-05833 


A  COMPARISON  OF  METHODS  AND  IN- 
STRUMENTATION OF  BIOLOGICAL  EARLY 
WARNING  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
J.  Cairns,  Jr.,  and  D.  Gruber. 
Water  Resources  Bulletin,  Vol  16,  No  2,  p  261-266, 
April  1980.  1  Tab,  30  Ref. 

Descriptors:  'Monitoring,  *Water  quality,  'Bioin- 
dicators,  *Fish,  Computers,  Equipment,  Instru- 
mentation, Sampling,  Automation,  Biology,  Elec- 
tronics, Electronic  equipment,  Water  pollution, 
Water  pollution  effects,  Biological  warning  sys- 
tems. 

Rapid  biological  information  systems  using  aquatic 
organisms  to  monitor  water  and  wastewater  qual- 
ity have  only  recently  begun  to  develop  techno- 
logically for  practical  on-site  applications.  One  ap- 
proach which  has  been  demonstrating  its  feasibility 
recently  monitors  the  ventilatory  behavior  of  fish 


to  assess,  for  example,  the  quality  of  drinking 
water  supplies  and  industrial  wastewater  dis- 
charges. A  comparison  of  the  basic  strategies  of 
the  various  biological  monitoring  systems  making 
use  of  this  concept  was  presented.  In  addition,  the 
applications  and  potential  utilization  of  these  sys- 
tems were  discussed.  (Sims-ISWS) 
W80-05858 


THERMAL  RESISTANCE  CHARACTERISTICS 
OF  EARLY  LIFE  HISTORY  STAGES  OF  FIN- 
FISH  FROM  LONG  ISLAND  WATERS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

C.  F.  Smith,,  J.  R.  Schubel,  M.  P.  Greges,  N. 

Itzkowitz,  and  S.  J.  DiPiero. 

Special  Report  26,  Reference  79-9,  July  1979.  70  p, 

37  Fig,  15  Tab,  11  Ref. 

Descriptors:  "Thermal  stress,  *Thermal  pollution, 
•Resistance,  'Growth  stages,  Fish  eggs,  Larval 
growth  stage,  Temperature,  Stress,  Temperature 
control,  Environmental  effects,  Water  pollution  ef- 
fects, Data  processing,  Genetics,  New  York, 
•Long  Island(NY),  'Finfish. 

Eggs  and  larvae  of  finfish  from  Long  Island,  New 
York,  waters  were  subjected  to  elevated  tempera- 
tures simulating  the  thermal  stresses  experienced 
by  organisms  near  power  plants  with  once-through 
cooling  systems.  From  these  data,  10,  50,  and  90% 
mortality  thermal  resistance  curves  were  drawn 
for  weakfish  scup,  striped  searobin,  blackfish,  and 
summer  flounder.  The  eggs  were  artificially  fertil- 
ized onboard  commercial  fishing  vessels  and  trans- 
fered  in  insulated  containers  to  an  aerated  constant 
temperature  bath  system.  Experiments  were  car- 
ried out  in  smaller  baths  and  the  time  and  tempera- 
ture, maintained  for  a  specific  period  of  time,  and 
(3)  immediate  cooling  in  constant  temperature  bath 
temperature.  Criteria  for  the  death  of  an  organism 
was  critical:  (1)  opaque  coloring  of  the  anterior 
portion  of  the  embryo  or  larvae  and  (2)  cessation 
of  heartbeat.  Thermal  resistance  curves  were  pro- 
duced by  computer  and  each  curve  had  two  areas, 
one  of  negative  slope  which  indicates  resistance, 
and  one  of  the  zero  slope  which  indicates  toler- 
ance. Summer  flounder  late  embryo  eggs  and 
weakfish  late  tail-free  embryo  eggs  showed  the 
best  thermal  resistance.  Thermal  resistance  was 
found  to  be  a  function  of  the  life  history  stage.  An 
increase  in  thermal  resistance  accompanied  an  in- 
crease in  age  and  increase  in  acclimation  tempera- 
ture. The  variation  in  responses  of  similarly  accli- 
mated organisms  decreased  as  the  thermal  stress 
was  increased.  Genetic  factors  may  also  influence 
thermal  resistance.  (Sidney-IPA) 
W80-05863 


CONTIGUOUS  ZONES  OF  POLLUTION  PRE- 
VENTION, 

Ottawa  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05895 


ACUTE  TOXICITY  OF  A  NUMBER  6  FUEL 
OIL  TO  MARINE  ORGANISMS, 

EG  and  G  Bionomics,  Pensacola,  FL.  Marine  Re- 

T.  A.  Hollister,  G.  S.  Ward,  and  P.  R.  Parrish. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  24,  No  5,  p  656-661,  May  1980.  1 
Tab,  3  Ref. 

Descriptors:  *Water  pollution  effects,  'Toxicity, 
*Oil  pollution,  *Oil  spills,  Environmental  effects, 
Transportation,  Massachusetts,  Diatoms,  Marine 
algae,  Marine  fish,  Copepods,  Testing,  "Outer 
Continental  Shelf,  Fuel  oil,  Argo  Merchant,  Skele- 
tonema  costatum,  Acartia  tonsa,  Menidia  menidia. 

The  oil  tanker  Argo  Merchant  broke  up  in  shoal 
waters  off  Nantucket,  Massachusetts,  in  December 
1976  and  spilled  at  number  6  oil  containing  a 
number  2  cutter  stock.  The  U.S.  Coast  Guard 
attempted  to  burn  the  oil  slick  at  sea,  but  heavy 
seas  contributed  to  an  unsuccessful  operation. 
Shortly  after  the  spill,  acute  toxicity  tests  were 
performed  with  five  test  materials  and  three 
saltwater  organisms-an  alga,  a  copepod,  and  a  fish. 


The  test  materials  included  a  number  6  fuel  oil, 
Tullanox  500  -  a  wicking  agent,  and  lighter  fluid. 
The  materials  were  tested  singularly  and  in  combi- 
nation. The  three  materials  were  also  combined 
according  to  instructions  from  the  U.S.  Coast 
Guard,  ignited,  and  the  resulting,  residue  tested. 
(Sinha-OEIS) 
W80-05981 


VERTICAL  TRANSPORT  OF  CHLORINATED 
HYDROCARBONS  BY  SEDIMENTATION  OF 
PARTICULATE  MATTER  IN  KIEL  BIGHT, 

Kiel  Univ.  (Germany,  F.  R.).  Inst,  fuer  Meeres- 

kunde. 

C.  Osterroht,  and  V.  Smetacek. 

Marine  Ecology  -  Progress  Series,  Vol  2,  No  1  p 

27-34,  February  1980.  4  Fig,  3  Tab,  34  Ref. 

Descriptors:  'Water  pollution  effects,  'Sedimenta- 
tion, 'Polychlorinated  biphenyls,  Pesticides,  Envi- 
ronmental effects,  Resources  development,  Ships, 
♦Outer  Continental  Shelf,  'Kiel  Bight,  Western 
Baltic  Sea,  Particulate  matter,  Chlorinated  hydro- 
carbons, Resources  management,  Vertical  trans- 
port, Shipping. 

Particulate  matter  settling  out  of  the  water  column 
was  collected  continuously  over  a  two-year  period 
by  means  of  multisample  sediment  raps  in  the 
coastal  water  of  the  Western  Baltic  Sea.  The  con- 
tent of  PCBs  and  organochlorine  pesticides  of  this 
matter  was  determined  and  compared  with  its  dry 
weight,  and  with  its  organic  carbon,  nitrogen,  and 
plant  pigment  content.  The  pesticide  content  of 
this  material  was  highly  variable  and  a  marked 
decline  in  absolute  concentrations  was  present 
from  1975-1977;  in  most  samples  from  1977,  pesti- 
cide content  was  below  detection  limit.  For  PCBs 
a  distinct  annual  cycle  was  observed  which  was 
inversely  related  to  the  rates  of  sedimentation  of 
seston;  highest  absolute  values  for  PCBs  in  each 
year  were  recorded  during  the  summer.  (Sinha- 
OEIS) 
W80-05982 


EFFECTS  OF  THE  'AMOCO  CADIZ'  OIL 
SPILL  ON  THE  SEAGRASS  COMMUNITY  AT 
ROSCOFF  WITH  SPECIAL  REFERENCE  TO 
THE  BENTHIC  INFAUNA, 

Katholieke  Ulniv.,  Nijmegen  (NetherlandsL).  Lab. 

Voor  Aquatische  Oecologie. 

R.  P.  W.  M.  Jacobs. 

Marine  Ecology  -  Progress  Series,  Vol  2,  No  3,  p 

207-212,  April  30,   1980.  2  Fig,   3  Tab,   17  Ref. 

Descriptors:  'Oil  spills,  'Water  pollution  effects, 
'Benthic  flora,  'Benthic  fauna,  Grasses,  Environ- 
mental effects,  Resources  development,  'Outer 
Continental  Shelf,  France,  Amoco  Cadiz,  Ship- 
ping, Zostera  marina. 

The  benthic  fauna  of  an  eelgrass  (Zostera  marina 
L.)  community  has  been  investigated  at  Roscoff 
(France)  from  October  1977  to  April  1979.  The 
impact  of  the  'Amoco  Cadiz'  oil  spill  of  March 

1978  on  the  community  was  studied.  Direct  effects 
on  the  eelgrass  itself  were  only  local  during  the 
first  weeks  after  the  spill,  when  many  plants  had 
black,  'burnt'  leaves.  This  was,  however,  a  tempo- 
rary phenomenon,  for  the  production  of  new  leaf 
tissue  continued  normally.  Effects  on  the  benthic 
fauna  were  observed  directly  after  the  arrival  of 
the  oil  at  Roscoff.  A  sharp  decrease  in  numbers  of 
both  individuals  and  species  occurred-mainly 
caused  by  an  almost  total  disappearance  of  the 
smaller  Crustacea  and  Echinodermata,  and  a  seri- 
ous numerical  decrease  in  other  groups.  Recovery 
took  place  relatively  rapidly.  In  the  beginning  of 

1979  all  numbers  were  at  the  same  level  as  the  year 
before,  the  filter  feeding  Amphipoda  being  the 
only  exception:  on  1  May  1979  they  were  still 
absent.  (Sinha-OEIS) 

W80-05983 

5D.  Waste  Treatment  Processes 


MECHANISM  OF  OZONE  INACTIVATION  OF 
BACTERIOPHAGE  F2, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
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Group  5D — Waste  Treatment  Processes 


neering. 

C.  K.  Kim,  D.  M.  Gentile,  and  O.  J.  Sproul. 
Applied  and  Environmental  Microbiology,  Vol  39, 
No  1,  p  210-218,  January  1980.  5  Fig,  1  Tab,  34 
Ref.  OWRTB-013-ME(1). 

Descriptors:  'Ozone,  'Bacteriophage,  'Viruses, 
'Waste  water  treatment,  Aquatic  microbiology, 
Public  health,  Water  pollution  sources,  Enteric 
bacteria,  Microorganisms,  E.  coli,  Electron  micros- 
copy, Laboratory  tests,  Water  purification. 

A  controlled  laboratory  study  of  the  inactivation 
kinetics  of  bacteriophage  f2  by  ozone  showed  that 
ozone  breaks  the  protein  capsid  of  phage  f2  into 
many  subunits,  thus  liberating  RNA  into  the  solu- 
tion and  disrupting  adsorption  to  the  host  pili.  The 
ribonucleic  acid-containing  bacteriophage  f2  was 
used  in  the  inactivation  study  due  to  its  similarity 
to  enteric  viruses.  Bacteriophage  f2  was  propagat- 
ed by  using  E.  coli:  K-13  Hfr  grown  in  tryptone- 
yeast  extract  broth  medium  and  the  ammonium 
sulfate  method.  Following  purification  and  titra- 
tion, the  RNA  was  labeled  with  (3H)uridine.  The 
ozonation  system  used  was  constructed  with  stain- 
less steel  and  teflon  tubing  with  a  2-liter  borosili- 
cate  glass  bottle  reactor.  A  host  adsorption  experi- 
ment was  conducted  along  with  the  use  of  electron 
microscopy  and  a  sucrose  density  gradient  analy- 
sis. Results  show  that  the  phage  were  rapidly  inac- 
tivated during  the  initial  5  s  of  exposure  by  5  and  7 
logs  with  ozone  concentrations  of  0.09  and  0.8  mg/ 
liter.  At  both  concentrations,  further  inactivation 
occurred  during  the  next  10  min.,  at  a  slower  rate. 
RNA  enclosed  in  the  phage  coat  was  inactivated 
less  by  ozonation  than  were  the  whole  phage. 
Following  the  breakage  of  the  protein  capsid  into 
subunits,  it  appears  that  the  RNA  may  be  second- 
arily sheared  by  a  reduction  with  and/or  without 
the  coat  protein  molecules.  From  these  findings,  it 
is  possible  that  if  enteric  viruses  are  inactivated  in  a 
similar  manner,  their  RNAs  may  retain  their  infec- 
tivities  after  liberation  from  the  viral  particles 
during  ozonation  in  waste  water  treatment. 
(Seigler-IPA) 
W80-05753 


SEQUENTIAL  USE  OF  RECLAIMED 
WASTEWATER  DESTINED  FOR  AQUIFER 
RECHARGE, 

Caribbean  Research  Inst.,  St.  Thomas.  Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  4B. 
W80-05801 


WATER  RESOURCES  FOR  CHICAGO-HISTO- 
RY AND  FUTURE, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
IL. 

F.  C.  Neil,  and  F.  E.  Dalton. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR1,  Proceedings  Paper 
15269,  p  173-184,  March  1980.  5  Fig,  1  Tab,  2  Ref, 
1  Append. 

Descriptors:  'Combined  sewers,  'Sewers,  'Cities, 
•Tunnels,  'Water  quality,  Storm  runoff,  Urban 
runoff,  Sewage,  Sewage  treatment,  Reservoirs, 
Water  pollution,  Water  pollution  control,  Water 
quality  control,  Diversion,  Diversion  tunnels,  Aer- 
ation, Water  resources,  'Chicago(IL). 

Combined  sewer  systems  in  much  of  the  Chicago 
area  negate  many  of  the  benefits  of  the  largest  and 
most  advanced  system  of  water  reclamation  plants 
in  the  world.  On  an  average  of  100  times  a  year, 
combined  sewer  flows  overload  district  intercep- 
tors and  surge  into  the  rivers  at  645  different 
points.  Occasionally,  the  gates  from  Lake  Michi- 
gan have  to  be  opened  to  allow  the  rivers  to 
relieve  themselves  in  the  lake.  The  Tunnel  and 
Reservoir  Plan  (TARP)  will  include  131.1  miles 
(211  km)  of  tunnels  150-ft  to  300-ft  (46-m  to  91-m) 
below  the  rivers  and  the  streets  of  the  city.  Drop 
shafts  will  intercept  the  flow  in  the  combined 
sewers  before  it  can  reach  the  overflow  points. 
The  tunnels  will  convey  this  flow  to  reservoirs 
where  it  will  be  stored  prior  to  being  pumped  to 
sewage  treatment  plants.  Phased  implementation  of 
TARP  will  reduce  the  need  for  Lake  Michigan 


water  for  dilution,  making  a  larger  proportion  of 
the  3,200-cfs  (90.6-cu  m/s)  court  allocation  availa- 
ble for  domestic  and  industrial  use  in  the  expanding 
Chicago  metropolitan  area.  (Sims-ISWS) 
W80-05822 


AUTOMATIC  CONTROL  FOR  WASTEWATER 
TREATMENT  SYSTEMS, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Applied  Science  Section. 

G.  D.  Zarnett. 

Report  No  80,  January  31,  1980.  48p.   11  Fig,  2 

Tab,  42  Ref. 

Descriptors:  'Automatic  control,  'Waste  water 
treatment,  'Computer  models,  'Optimization, 
•Economics,  'Control  systems,  Monitoring,  Effi- 
ciencies, Operatin  and  maintenance,  Canada,  Recy- 
cling, Sludge,  Sewage  effluents,  Aeration,  Water 
quality  control,  Chemical  degradation. 

Automatic  control  of  waste  water  treatment  plants 
has  the  advantage  of  improving  the  quality,  quanti- 
ty, and  uniformity  of  the  products  and  giving 
savings  in  energy  and  cost.  The  large  variations  in 
waste  water  flow  and  composition  require  either 
manual  or  automatic  control  of  the  process  to 
achieve  the  optimum  operating  conditions.  Com- 
puter control  of  the  system  frees  the  operator  to  do 
other  tasks  and  it  generates  more  consistent  efflu- 
ent and  logs  data.  In  designing  process  control 
systems,  the  mathematical  representation  of  the 
system  must  be  based  on  unsteady  state  analysis 
The  linear  system  design  based  on  Ponryagin*s 
Maximum  Principle  and  the  non-linear  optimiz- 
ation by  Direct  Search  are  examples  or  optimal 
design  techniques.  A  simple  proportional  feedback 
control  allows  for  adjustments  to  be  made  to  the 
system.  Design  parameters  and  matehamtical 
models  of  an  aeration  system,  influent  disturbance 
functions,  optimal  control,  and  control  by  food-to- 
microorganism  ratio  are  presented  for  the  plant  at 
Cambridge  (Gait).  Recycle  sludge  control  is  used 
to  minimize  the  performane  index  and  achieve 
optimal  control.  The  values  of  the  controller  gain 
matrix  are  determined  by  computer  and  then  used 
to  equilibrate  the  system.  A  non-linear  mode)  for 
optimum  control  also  results  in  a  simulation  of  the 
system  and  a  sensitivity  analysis.  The  low  cost  of 
computers  and  the  facile  transmission  of  data  make 
automatic  control  of  waste  water  treatment  feasi- 
ble for  new  and  old  plants.  The  design  and  efficien- 
cy of  several  existing  control  systems  are  de- 
scribed. (Sidney-IPA) 
W80-05861 


HYDRAULIC  EFFECTS  OF  RECHARGING 
THE  MAGOTHY  AQUIFER,  BAY  PARK,  NEW 
YORK,  WITH  TERTIARY  TREATED  SEWAGE, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

J.  Vecchioli,  H.  F.  H.  Ku,  and  D.  J.  Sulam. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC.  20402,  Price  $2.00.  Geological  Survey 
Professional  Paper  751-F,   1980.  21   p,   10  Fig,  8 
Tab,  32  Ref. 

Descriptors:  'Artificial  recharge,  'Aquifers,  'New 
York,  'Tertiary  treatment,  'Sewage,  Water  reuse, 
Reclaimed  water,  Injection  wells,  Hydraulics,  Ef- 
fects, Chemical  reactions,  Clogging,  Pumping, 
Specific  capacity,  Evaluation,  Path  of  pollutants, 
•Bay  Park(NY),  'Magothy  aquifer(NY),  Well 
clogging. 

From  1968-73,  public-supply  water  and  water  re- 
claimed from  sewage  were  injected  into  the  Ma- 
gothy aquifer,  Long  Island,  N.  Y.,  in  a  series  of  19 
recharge  experiments.  Injection  was  through  a  fi- 
berglass-cased well  with  a  16-inch  diameter  stain- 
less-steel screen  set  from  418  to  480  feet  below 
land  surface.  Most  tests  ranged  from  2  to  33  days; 
in  the  final  test  a  total  of  42  million  gallons  of 
water  was  injected  intermittently  for  6  months.  In 
some  tests,  chlorination  or  other  chemical  treat- 
ments were  applied  to  evaluate  their  effect  on  well 
clogging  and  to  observe  geochemical  reactions 
within  the  aquifer.  After  each  test,  the  injected 
water  was  pumped  from  the  aquifer.  Clogging 
developed  to  varying  degress  in  the  recharge  well 
and  contiguous  parts  of  the  aquifer  and  resulted  in 


excessive  head  buildup  in  the  well.  Clogging  was 
due  primarily  to  suspended  solids  in  the  injected 
water.  Microbial  growth  was  an  insignificant 
factor  in  clogging  as  long  as  a  total  residual  chlo- 
rine level  of  2  milligrams  per  liter  was  maintained 
Specific  capacity  was  restored  by  pumping  and 
surging  the  well.  Clogging  materials  underwent 
biodegradation  when  the  well  was  idle.  Redevel- 
opment by  pumping  and  surging  was  improved 
after  idle  periods  of  several  weeks.  (Kosco-USGS) 
W80-05884 


RESEARCH  FOR  A  DRY  LAND. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-05923 


PROCESS  FOR  TREATING  PARTICLES  OF 
ADSORBENT  USED  TO  REMOVE  PHENOL 
FROM  WASTE  WATER, 

Otto  (C.)  and  Co.,  G.m.b.H.,  Bochum  (Germany, 

F.R.).  (Assignee). 

U.  Hahn,  and  K.  Stumpe. 

U.S.  Patent  No  4,177,139,  5  p,  2  Fig,  6  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  1,  p  250-251,  December  4,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Industrial  wastes,  Separation  techniques,  Adsorp- 
tion, Phenols,  Regeneration,  Fluidized  bed. 

A  process  is  described  for  removing  phenol  from 
waste  water  by  suing  an  adsorbent  which  can  be 
regenerated.  The  adsorbent  consisting  of  active 
carbon  or  aluminum  oxide  is  regenerated  by  re- 
moving the  adsorbent  from  an  adsorber  and  drain- 
ing on  a  separator  screen  from  where  undersized 
particles  are  resized  and  particles  having  the  de- 
sired size  are  fed  into  a  fluidized-bed  oven  for 
regeneration  after  which  the  resized  and  regenerat- 
ed adsorbent  particles  are  pumped  into  the  ad- 
sorber. Undersized  adsorbent  particles  having  a 
particle  size  less  than  15%  of  the  desired  nominal 
particle  size  are  recovered  and  processed  separate- 
ly. In  this  manner,  the  losses  of  adsorbent  are 
reduced  by  75%  or  more  as  compared  with  known 
processes  to  treat  adsorbent  particles.  (Sinha  - 
OEIS) 
W80-05967 


EXCESS-GROWTH  CONTROL  SYSTEM  FOR 
FLUIDIZED-BED  REACTOR, 

Ecolotrol,  Inc.,  Bethpage,  NY.  (Assignee). 

R.  F.  Hickey,  and  R  W.  Owens 

U.S.   Patent  No  4,177,144,   11   p,   11   Fig,  5  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  989,  No  1,  p  252,  December  4,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Biological  treatment,  'Separation  techniques. 
Equipment,  Control  systems,  Flow  velocity. 

This  invention  relates  generally  to  a  fluidized-bed 
reactor  in  which  waste  water  or  other  liquid  to  be 
processed  is  conducted  upwardly  through  a  bed  of 
small  carrier  particles  which  in  the  course  of  oper- 
ation are  enlarged  by  the  growth  of  cellular  mate- 
rial, and  more  particularly,  to  a  system  for  control- 
ling the  accumulation  of  such  material.  Included  in 
the  system  is  a  separator  column  whose  low  end 
extends  toward  the  fluidized  bed  and  whose  high 
end  extends  toward  a  head  of  liquid  effluent  which 
lies  on  the  bed.  In  the  course  of  reactor  operation, 
the  cellular  material  on  the  particles  continues  to 
grow,  causing  the  bed  to  expand  until  its  level 
reaches  an  alarm  point  indicative  of  excessive 
growth.  This  point  is  sensed  to  activate  an  agitator 
arrangement  which  effects  shearing  of  the  excess 
cellular  material  and  partially  stripped  carrier  par- 
ticles. The  separator  column  is  provided  with  a 
draw-off  port  somewhat  below  the  surface  of  the 
effluent  head,  the  exit  flow  rate  at  the  draw-off 
port  being  adjusted  so  that  the  resultant  upward 
flow  velocity  in  the  separator  column  is  lower  of 
the  sheared  material.  As  a  consequence,  the 
sheared  material  is  washed  away  through  the 
draw-off  port,  whereas  the  partially  stripped  earn- 
er particles  ball  back  into  the  fluidized  bed  This 
activity  continues  until  the  level  of  the  bed  falls  to 
a  predetermined  safety  point  below  the  alarm  point 
when  the  activity  is  discontinued  to  complete  the 
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cycle  which  is  not  repeated  until  the  bed  again 
expands  to  reach  the  alarm  point.  (Sinha  -  OEIS) 
W80-05970 


BIOLOGICAL  TREATING  SYSTEMS, 

Roberts  Filter  Mftg.  Co.,  Darby,  PA.  (Assignee). 
R.  L.  Roberts. 

U.S.  Patent  No  4,177,147,  10  p,  7  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  1,  p  253,  December  4,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Industrial  wastes,  'Sewage,  Biological  treatment, 
Aerobic  conditions,  Equipment,  Aeration,  Recip- 
rocating movement. 

The  biological  treating  systems  include  a  treating 
tank  for  receiving  wastewater,  and  a  wastewater 
contacting  unit  mounted  for  reciprocating  move- 
ment into  and  out  of  the  wastewater  retained 
within  the  tank.  Movement  of  the  unit  out  of  the 
wastewater  exposes  it  to  oxygen  that  is  needed  to 
maintain  an  aerobic  environment  for  biological 
slimes,  and  movement  of  the  unit  into  the 
wastewater  permits  these  slimes  to  feed  upon  and 
metabolize  pollutants  therein.  The  wastewater  con- 
tacting units  are  positioned  in  pairs  on  opposite 
sides  of  axles.  These  axles  are  mounted  for  recipro- 
cating movement,  and  a  drive  mechanism  is  pro- 
vided to  reciprocate  the  axles  and  the  connected 
pairs  of  contacting  units.  (Sinha  -  OEIS) 
W80-05971 


BIOLOGICAL  INTERMEDIATE  SEWAGE 
TREATMENT  WITH  OZONE  PRETREAT- 
MENT, 

Union  Carbide  Corp.,  NY.  (Assignee). 

F.  E.  Lowther. 

U.S.  Patent  No  4,178,239,  6  p,  2  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  2,  p  616,  December  11,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Sewage  treatment,  Biological  treatment,  Ozone, 
Aerobic  conditions,  Microorganisms,  Biodegrada- 
tion,  Tertiary  treatment. 

Overall  sewage  removal  in  an  intermediate  biologi- 
cal treatment  can  be  improved  by  employing 
ozone  treatment  prior  to  the  conventional  second- 
ary treatment.  Ozone  pretreatment  is  found  to  in- 
crease the  BOD  of  sewage,  making  larger  amounts 
of  sewage  components  susceptible  to  biological 
secondary  treatment  under  conventional  aerobic 
conditions.  The  ozone  pretreatment  may  be  used  in 
combination  with  an  activated  sludge  secondary 
process.  Air  diffusion  or  mechanical  aeration  proc- 
esses can  benefit  substantially  from  ozone  pretreat- 
ment. The  invention  provides  a  novel  process  for 
intermediate  treatment  of  sewage  containing  biode- 
gradable materials  and  non-biodegradable  materials 
wherein  ozone-pretreated  sewage  is  contacted  in  a 
secondary  treatment  with  an  02  containing  gas  in 
the  presence  of  aerobic  microorganisms.  A  further 
object  is  to  provide  an  ozoning  intermediate  step 
for  contacting  the  sewage  than  an  ozone-contain- 
ing gas  to  pretreat  the  sewage  by  converting  a 
substantial  amount  of  the  non-biodegradable  mate- 
rial to  biodegradable  material.  The  process  may 
also  include  subsequent  tertiary  treatment  with 
ozone.  (Sinha  -  OEIS) 
W80-05976 


PROCESS  FOR  REMOVAL  OF  HARDENING 
AND  GALVANIZING  WASTE  WATER, 

Deutsche  Gold-  und  Silber-Scheideanstalt  A.G., 
Frankfurt-am-Main  (Germany,  F.R.).  (Assignee). 
H.  Kunst,  and  G.  Wahl. 

U.S.  Patent  No.  4,178,244,  p  1,  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  2,  p  617-618,  December  1 1,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Industrial  wastes,  'Separation  techniques,  Evapo- 
ration, Oxidation,  Chemical  precipitation,  Galva- 
nizing processes. 

Waste  waters  from  salt  bath  hardening  and  galva- 
nizing operations  are  removed  through  evapora- 
tion of  the  waste  water  to  a  concentration  of  300  to 


500  grams  salt  content  per  liter  and  then  supplying 
this  concentrated  solution  to  a  liquid  (molten)  salt 
bath.  There  is  particularly  suited  salt  bath  based  on 
sodium  hydroxide  and/or  potassium  hydroxide, 
sodium  nitrate  and  sodium  sulfate  and/or  potas- 
sium sulfate  and  which  is  operated  at  300  deg  to 
500  deg  C.  There  can  also  be  present  potassium 
nitrate.  Cyanides  and  cyanates  upon  entry  into  the 
salt  bath  are  oxidized  quantitatively  to  carbonates. 
The  heavy  metals  are  precipitated  as  oxides  or 
hydroxides  and  settle  as  sludge.  The  barium  is 
likewise  separated  in  the  sludge  as  sulfate.  The 
sludge  of  such  a  bath  can  be  withdrawn  without 
trouble  by  suitable  apparatus  besides  the  original 
bath  constituents.  This  type  of  salt  mixture  can  be 
stored  in  ground  water  secured  separate  refuse 
deposits  without  further  precautions.  (Sinha-OEIS) 
W80-05978 


FILTRATION  METHOD, 

Hitachi,  Ltd.,  Tokyo  (Japan).  (Assignee). 

A.  Nakaoka,  and  S.  Takahashi. 

U.S.  Patnet  No  4,178,245,  6  p,  2  Fig,  6  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  2,  p  618,  December  11,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Sewage  treatment,  'Filtration,  Water  pollution 
treatment,  Bubbles,  Flow,  Flow  augmentation, 
Equipment. 

The  object  of  the  invention  is  to  provide  a  filtra- 
tion method  for  continuous  separation  of  suspend- 
ed solids  from  sewage  water  without  an  interrup- 
tion by  preventing  the  blocking  or  clogging  of  the 
filter  material  by  continuously  removing  solids  at- 
tached to  the  inner  and  outer  surface  of  the  filter 
material  during  the  process  of  filtration.  The 
method  employs  a  water  tank,  a  filtration  tank 
within  the  water  tank  provided  with  a  filter  materi- 
al. A  shield  or  guide  plate  encompassing  the  filtra- 
tion tank  adjacent  the  filter  material  provides  a 
liquid  flow  passage.  A  bubble  generator  has  open- 
ings for  generating  bubbles  within  the  flow  zone, 
so  that  the  bubbles  pass  along  the  filter  material. 
Sewage  water  that  is  supplied  to  the  water  tank  is 
conducted  to  the  flow  zone  where  part  of  the 
water  passes  through  the  filter  material  and  solids 
suspended  are  strained  out  and  attached  to  the 
outer  surface  of  the  filter  material.  The  generated 
bubbles  passing  through  the  flow  zone  create  a 
difference  in  pressure  between  a  point  at  which  the 
fluid  including  the  bubble  is  flowing  in  the  water 
flow  zone  and  an  opposite  point  within  the  filtered 
water  chamber  of  the  filtration  tank,  dislodges  the 
solids  attached  to  the  filter  material  and  prevents 
clogging  of  the  filter  material.  (Sinha  -  OEIS) 
W80-05979 


5E.  Ultimate  Disposal  Of  Wastes 


INTERIM  DATA  REPORT  ON  THE  GEOHY- 
DROLOGY  OF  THE  PROPOSED  WASTE  ISO- 
LATION PILOT  PLANT  SITE,  SOUTHEAST 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W80-05701 


5F.  Water  Treatment  and 
Quality  Alteration 


FORMATION  AND  CONTROL  OF  TRITHALO- 
METHANES  IN  CHLORINATED  DRINKING 
WATERS  CONTAINING  FULVIC  ACID, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05802 


REMOVAL  OF  BACTERIOPHAGE  ESCHERI- 
CHIA COLI  Tl  BY  SAND  COLUMNS  USING 
CA(2  +  )  AS  A  FILTER  AID, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
S.  R.  Jenkins,  C.  A.  Copperthite,  J.  L.  Barton,  and 
C.  G  Jordan. 


Water  Research,  Vol  14,  p  437-440,  1980.  5  Fig. 
OWRT  B-065-ALA(3),  14-34-0001-60055. 

Descriptors:  'Calcium,  'Viruses,  'Filters,  'Es- 
cherichia Coli  T,  Virus  removal,  Deep  model  fil- 
ters, Sands,  Particle  size,  Hydrogen  ion  concentra- 
tion. 

Calcium  was  shown  to  enhance  the  removal  of  Tl 
coliphage  by  model  sand  columns.  The  concentra- 
tion of  calcium  necessary  to  cause  effective  remov- 
al of  the  virus  was  shown  to  be  stoichiometric  with 
the  virus  titer.  The  effectiveness  of  the  2.54  cm  (1 
in.)  i.d.,  10.16  cm  (4  in.)  deep  model  filters  to 
remove  Tl  coliphage  in  the  presence  of  calcium 
was  shown  to  decrease  as  the  sand  grain  size 
increased.  Ca  is  enhanced  removal  most  effectively 
at  slightly  acid  pH's.  That  is,  more  Ca  is  required 
to  produce  effective  removal  of  the  virus  as  the  pH 
is  raised. 
W80-05811 


EVALUATION  OF  STORMWATER  IMPOUND- 
MENTS IN  WINNIPEG, 

Metropolitan  Corp.  of  Greater  Winnipeg  (Manito- 
ba). Water  Works  and  Wste  Disposal  Div. 
G.  M.  Chambers,  and  C.  H.  Tottle. 
Canada  Mortgage  and  Housing  Corp.,  Ottawa, 
Canada  K1A  OP7.  Mortgage  and  Housing  Corpo- 
ration and  Environment  Canada.  Sewage  Collectin 
and  Treatment  Report  SCAT-1,  April  1980.  90p,  6 
Fig,  24  Tab,  14  Ref,  3  Append.  NHA  5352  80/04. 

Descriptors:  'Impoundments,  'Multiple-purpose 
reservoirs,  'Storm  water,  'Urban  drainage,  *Re- 
creatin,  Aesthetics,  Fishing,  Boating,  Operation 
and  maintenance,  Economics,  Canada,  Sediments, 
Coliforms,  Pollutants,  Nuisance  algae,  Plankton, 
Benthic  fauna,  Fish  populations. 

Storm  water  management  by  the  use  of  impound- 
ments (artificial  lakes)  was  investigated  in  two 
urban  developments  in  the  Winnipeg,  Manitoba, 
area.  Impoundments  are  an  attractive  alternative  to 
conventional  storm  sewers  because  they  are  eco- 
nomical, easy  to  maintain,  and  provide  recreatin 
and  aesthetic  appeal.  The  Southdale  area  with 
eight  interconnected  impoundments  and  the  Fort 
Richmond  area  with  two  interconnected  impound- 
ments were  studied  from  1975  to  1978.  Influent  and 
effluent  storm  water,  plankton,  fish,  algae,  and 
sediment  samples  were  collected  and  analyzed  to 
give  an  indicatin  of  the  water  quality  and  treatment 
efficiencies  of  the  impoundments.  The  impound- 
ment systems  were  found  to  remove  a  large 
amount  of  pollution  loading  from  urban  storm 
water  runoff.  Although  the  amount  of  fecal  coli- 
form  bacteria  was  high  in  the  sediments,  the  im- 
poundments were  found  suitable  for  boating  and 
fishing,  but  not  for  swimming.  Most  of  the  game 
fish  (pike,  perch,  and  suckers)  were  inpoor  condi- 
tion and  there  was  an  abundance  of  bullheads  and 
fathead  minnows  (good  for  mosquito  control). 
Algae  control  was  a  problem  during  the  summer 
months.  Benthic  and  fish  surveys  indicated  a  less 
than  ideal  level  of  water  quality  in  both  impound- 
ment areas.  A  system  of  permanent  wet  bottom 
impoundments  were  deemed  the  most  economical 
and  attractive  land  drainage  system  for  Winnipeg. 
(Sidney-IPA) 
W80-05862 


PROCESS  FOR  ELECTROLYZING  WATER, 

Billings  Energy  Corp.,  Provo.  UT.  (Assignee). 
B.  C.  Campbell. 

U.S.  Patent  No  4,177,118,  3  p,  8  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  1,  p  244,  December  4,  1979. 

Descriptors:  'Patents,  'Water  treatment,  'Elec- 
trolysis, Separation  techniques,  Hydrogen, 
Oxygen,  Equipment,  Anodes,  Cathodes,  Lead 
dioxide. 

Electrolysis  of  water  is  achieved  by  positioning  at 
least  one  lead  dioxide  anode  and  at  least  one  cath- 
ode in  spaced  relationship  to  each  other.  An  elec- 
trically conducting  medium  is  provided  in  contact 
with  the  anodes  and  cathodes  to  provide  a  conduc- 
tion path  through  the  conducting  medium.  The 
surfaces  of  the  anodes  and  cathodes  are  wetted 
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with  water,  and  an  electric  current  is  then  passed 
through  the  conducting  medium  from  the  anodes 
to  adjacent  cathodes  thereby  generating  hydrogen 
gas  at  the  cathodes  and  oxygen  at  the  anodes.  The 
primary  objective  is  to  develop  a  process  for  the 
electrolysis  of  water  where  the  anode  comprises  an 
inexpensive  material  in  comparison  to  previous 
processes.  (Sinha-OEIS) 
W80-05965 


5G.  Water  Quality  Control 


MATHEMATICAL  MODELS  FOR  THE  ANAL- 
YSIS OF  MANAGEMENT  OF  NON-POINT 
SOURCES  OF  NITROGEN  POLLUTION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
W80-05796 


WATER  RESOURCES  FOR  CHICAGO-HISTO- 
RY AND  FUTURE, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic   entry   see   Field    5D. 

W80-05822 


IMPLEMENTING  SECTION  208:  WHAT  DOES 
IT  TAKE  -  A  REPORT  ON  GROWTH  MAN- 
AGEMENT AND  WATER  QUALITY  PLAN- 
NING, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05889 


BEACH  USE  AND  WATER  QUALrTY  IN  NEW 
YORK  CITY, 

Hunter  Coll.,  New  York.  Dept  of  Geology  and 

Geography. 

C.  Heatwole,  and  N.  West. 

New  York  Sea  Grant  Report  Series  No  NYSG- 

RS-80-02,  February  1980.  24  p,  2  Fig,  4  Tab,  3  Ref. 

Descriptors:  'Water  quality,  'New  York,  'Beach- 
es, Swimming,  Land  use,  Waste  treatment,  Water 
pollution  control,  Recreation  facilities,  Waste 
treatment,  New  York  City(NY),  Sea  Grant  Pro- 
gram. 

New  York  City's  16.9  miles  of  public  beach  are 
heavily  used  now  and  will  attract  even  more  users 
in  the  years  ahead.  Crowding  occurs  despite  safe, 
but  generally  unsatisfactory  water  quality.  The 
major  goal  of  Project  208  (Waste  Treatment  Man- 
agement Plan)  is  to  eliminate  the  sources  of  pollu- 
tion and  open  new  beach  areas.  This  paper  focuses 
on  the  implication  Project  208  might  have  for 
swimming  and  beach  use  in  the  New  York  City 
area.  Specifically  it  addresses  the  following  ques- 
tions: What  is  the  current  condition  of  city  beaches 
and  how  are  they  used.  How  does  water  quality 
affect  beach  conditions  and  use.  How  will  imp- 
proving  local  water  quality  effect  beaches  and 
beach  use.  What  changes  should  beach  managers 
prepare  for  after  estuarine  conditions  improve. 
(NOAA) 
W80-05925 


METHOD  FOR  REMOVING  A  WEAK  ACID 
FROM  AN  AQUEOUS  SOLUTION, 

Akzona,  Inc.,  Asheville,  NC.  (Assignee). 

R.  Smakman. 

U.S.   Patent   No  4,177,140,   7  p,   3   Tab,   6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  989,  No  1,  p  251,  December  4,  1979. 

Descriptors:  'Patents,  'Water  quality  control, 
'Water  treatment,  Demineralization,  Industrial 
water,  Anion  exchange. 

The  invention  offers  several  important  advantages 
in  the  water  demineralization  for  the  preparation 
of  boiler  feed  water,  process  water,  or  the  like. 
The  method  comprises  contacting  the  aqueous  so- 
lution with  an  anion  exchanger  containing  both 
strongly  basic  and  weakly  basic  groups.  The  ex- 
changer has  a  matrix  comprising  a  copolymer  of 
styrene  and  not  more  than  about  20%,  by  weight, 


of  a  cross-linking  agent,  from  about  3%  to  about 
90%  of  the  total  basic  groups  being  strongly  basic 
groups  of  the  quaternary  ammonium  type  having 
the  structure  -CH2N  +  R1R2R3,  wherein  Rl,  R2, 
and  R3  are  independently  selected  from  the  groups 
consisting  of  -CH3,  --C2H5,  and  --C2H40H,  and 
the  balance  of  the  basic  groups  being  weaking 
basic  groups  of  the  tertiary  amine  type.  (Sinha  - 
OEIS) 
W80-05968 


ELIMINATION  OF  STRAINER  FOULING  IN 
RECIRCULATING  COOLING  WATER  SYS- 
TEMS, 

Nalco  Chemical  Co.,  Oak  Brook,  IL.  (Assignee). 
R.  E.  Myers. 

U.S.  Patent  No  4,177,143,  4  p,  1  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  1,  p  251-252,  December  4,  1979. 

Descriptors:  'Patents,  'Water  quality  control.  In- 
dustrial water,  Cooling  water,  Filtration,  Biocon- 
trol,  Microorganisms,  Filters,  Backwash. 

A  method  of  improving  the  operation  of  filters  of 
the  type  used  to  filter  cooling  water  is  used  inter- 
mittently in  direct  heat  exchange  relationship  to 
cool  large  office  buildings  and  similar  structures. 
The  method  comprises  contacting  the  filters  when 
not  in  use,  with  an  aqueous  solution  which  con- 
tains a  preservative  amount  of  an  industrial  bio- 
cide.  Also  shown  is  a  method  of  controlling  micro- 
organisms in  the  filters  by  using  a  biocide  with  the 
backwash  water.  (Sinha  -  OEIS) 
W80-05969 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


SATELLITES  AS  AID  TO  WATER  RESOURCE 
MANAGERS, 

National  Environmental  Satellite  Service,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  7B. 
W80-05731 


PADDLE  GENERATED  WAVES  US  LABORA- 
TORY CHANNELS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

Shore  Processes  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05776 


WATER-MANAGEMENT  PLANNING  FOR  IL- 
LINOIS COMMUNITIES, 

Illinois  Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 
A.  Weeks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-201981, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
UILU-WRC-79-0009,  WRC  Special  Report  No  9, 
1979.  91  p,  1  Fig,  7  Tab,  59  Ref.  NSF-OSS-77- 
21209. 

Descriptors:  'Water  management(Applied),  'Illi- 
nois, 'Planning,  'Decision  making,  'Institutions, 
Administrative  agencies,  Financing,  Cities,  Rural 
areas,  Water  supply,  Water  districts,  Water  re- 
sources, Education,  Economics,  Land  use,  Soil 
erosion,  Operation  and  maintenance,  Water  works, 
Water  treatment,  Reservoir  sitting,  Water  wells, 
Water  costs,  Water  conservation,  Water  rates, 
Social  aspects,  Community  education,  Public  par- 
ticipation, Water  systems. 

This  report  is  a  compilation  of  the  reading  materi- 
als used  in  a  series  of  community  water-education 
programs  held  in  1978.  It  was  written  for  people 
who  do  not  have  training  in  water  management  but 
who  want  to  understand  the  issues.  The  topics 
include:  water  conservation,  water  availability, 
water  quality,  management  of  water  systems,  eco- 
nomic concerns  and  financing  of  water  systems, 
private  home  water  systems,  area-wide  water  dis- 


tricts, soil  erosion  and  sedimentation,  and  the  role 
of  water  in  economic  growth.  A  glossary  is  includ- 
ed. 
W80-05791 


MATHEMATICAL  MODELS  FOR  THE  ANAL- 
YSIS OF  MANAGEMENT  OF  NON-POINT 
SOURCES  OF  NITROGEN  POLLUTION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

C.  A.  Shoemaker,  S.  Pacenka,  and  K.  S.  Porter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-20I999, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Center  for  Environmental  Research,  Cornell  Univ. 
Technical  Completion  Report,  May  1980.  29  p,  10 
Fig,  5  Tab,  and  10  Ref  OWRT  A-080-NY(l),  14- 
34-0001-8034. 

Descriptors:  'Nitrogen,  'Pollutants,  Regional  anal- 
ysis, 'Wastewater  treatment,  Model  studies,  Simu- 
lation analysis.  Optimum  development  plans,  Opti- 
mization, Water  pollution,  Groundwater,  Planning, 
Sewerage,  Water  pollution  control,  Water  wells, 
Non-point  source  pollution,  Sewerage  network 
planning. 

Simulation  and  optimization  models  have  been  de- 
veloped to  evaluate  alternative  procedures  for  con- 
trolling nitrate  pollution  of  groundwater  in  eastern 
Suffolk  County,  NY.  The  management  alterna- 
tives considered  are  restrictions  on  land  develop- 
ment and  augmented  sewerage.  The  optimization 
model  has  been  developed  to  determine  the  most 
economical  location  of  wastewater  treatment 
plant*,  and  pipe  routes.  The  simulation  model  can 
be  used  to  estimate  changes  in  nitrogen  loading 
that  are  liekly  to  occur  as  a  result  of  future  changes 
in  land  use  To  assess  the  validity  of  the  simulation 
models,  the  concentrations  predicted  by  the  moel 
were  compared  to  the  median  observations  in  shal- 
low wells  in  the  Riverhead  area.  Except  for  several 
wells  with  unusual  records  of  nitrate  concentra- 
tions, the  agreement  between  model  predictions 
and  observed  concentrations  was  reasonably  good. 
W80-05796 


FUTURE  WATER  QUALITY  MONITORING 
PRIORITIES  FOR  THE  TRUST  TERRITORY 
OF  THE  PACIFIC  ISLANDS, 

Guam  Univ.,  Agana.  Water  Resources  Research 

Center. 

P.  A.  Cowan. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-204704, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche 

Technical  Report  No  16,  1980.  61  p,  4  Fig,  8  Tab, 

5  Ref,  2  Append.  OWRT  A-020-GUAM(l),  14-34- 

0001-0112. 

Descriptors:  'Water  quality,  'Islands,  'Monitor- 
ing, Sea  water,  Potable  water,  'Planning,  Water 
supply,  'Mariana  Islands,  Water  quality  standards, 
•Trust  Territory  of  the  Pacific  Islands,  Micronesia. 

Implementation  of  a  comprehensive  water  quality 
monitoring  program  is  not  possible  at  the  present 
time  in  the  Trust  Territory  of  the  Pacific  Islands 
(TTPI).  Due  to  the  remoteness  of  these  islands, 
any  routine  monitoring  must  be  accomplished  by 
local  district  sanitation  officers.  Formulation  of 
monitoring  strategies  must  satisfy  objectives  which 
are  realistically  attainable  based  upon  the  con- 
straints of  manpower,  time  and  finances.  The  high- 
est priority  monitoring  strategy  is  the  one  which 
must  be  developed  for  the  public  water  system 
(PWS).  Total  Coliform  (TC),  Free  Residual  Chlo- 
rine (FRC)  and  Turbidity  analyses  must  be  per- 
formed in  order  to  insure  the  delivery  of  safe 
drinking  water  to  the  public  served  by  these  sys- 
tems. It  is  imperative  that  FRC  be  checked  daily; 
any  violations  of  standards  must  be  reported  to  the 
Environmental  Protection  Board  (EPB)  within  48 
hours.  The  PWS  data  should  be  reported  to  the 
EPB  once  per  month.  A  second  monitoring 
scheme  must  evaluate  the  marine  environments 
surrounding  the  various  district  centers.  Fecal 
Coliform  (FC),  FRC  and  Turbidity  should  be  mon- 
itored at  representative  sites  at  least  twice  per 
month.  The  marine  water  quality  results  should  be 
reported  to  the  EPB  once  per  month. 
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W8O-05803 


SEASONAL  WATER  SUPPLY  FORECASTING 
FOR  AREAS  HAVING  SEASONAL  SNOW- 
COVER, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2C. 

W80-05808 


WATER  RESOURCES  PLANNING  USING 
COMPUTER  GRAPHICS, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
P.  N.  French,  L.  E.  Johnson,  D.  P.  Loucks,  and  D. 
P.  Greenberg. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR1,  Proceedings  Paper 
15235,  p  21-42,  March  1980.  29  Fig,  4  Ref,  1 
Append. 

Descriptors:  'Computers,  'Computer  models, 
*  Water  resources,  'Planning,  Water  supply,  Reser- 
voirs, Rivers,  Floods,  Water  quality,  Optimization, 
Simulation  analysis,  Equipment,  Analytical  tech- 
niques, Computer  graphics. 

The  application  of  interactive  computer  graphics 
to  water  resources  planning  provides  convenience 
and  flexibility  on  a  minicomputer  budget.  Utilizing 
an  interactive  computer  graphics  system,  a  soft- 
ware package  has  been  developed  which  provides 
the  user  with  a  variety  of  water  resources  planning 
models.  Simulation  models  are  applied  to  problems 
involving  water  quality  prediction,  flood  control, 
and  multireservoir  operation.  An  optimization 
model  performs  a  multiobjective  analysis  of  costs 
and  yields  for  water  supply  reservors.  The  com- 
puter graphcs  framework  permits  three-dimension- 
al data  to  be  quickly  and  conveniently  defined.  Its 
flexibility  in  the  types  of  available  visual  displays 
aids  users  in  better  understanding  the  possible  im- 
pacts of  water  resources  projects.  As  computer 
technology  improves,  interactive  computer  graph- 
ics hardware  will  provide  the  capability  of  analyz- 
ing and  evaluating  larger,  more  complex  water 
resources  problem.  (Sims-ISWS) 
W80-05827 


DIMENSIONLESS     GRAPHS     OF     FLOODS 
FROM  RUPTURED  DAMS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05829 


GUIDELINES     FOR     CALCULATING     AND 
ROUTING  A  DAM-BREAK  FLOOD, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-05830 


A  PLAN  FOR  STUDY  OF  FLOOD  HYDROL- 
OGY OF  FOOTHILL  STREAMS  IN  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-05876 


INTERGOVERNMENTAL  TENSION  IN 
COASTAL  ZONE  MANAGEMENT:  SOME  OB- 
SERVATIONS, 

California  Univ.,  Irvine. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05904 


FLOOD    CONTROL    SYSTEM    COMPONENT 
OPTIMIZATION-HEC-1  CAPABILITY. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  4A. 
W80-05926 


IRRIGATION  PROJECT  MONITORING:  A 
FEEDBACK  FOR  PLANNERS  AND  MANAGE- 
MENT, 


Southampton  Univ.,  (England). 

J.  R.  Rydzewski. 

The  Civil  Engineer  in  South  Africa,  Vol  20,  No 

12,  p  309-312.  December  1978,  7  Ref. 

Descriptors:  'Irrigation  programs,  'Monitoring, 
•Data  collections,  'Evaluation,  'Project  planning, 
Cost  analysis,  Forecasting,  Soil  moisture,  Project 
post-evaluation,  Administration,  Benefits,  Costs, 
Engineers  estimates,  Management,  Multiple- 
purpoe  projects,  Optimum  development  plans. 

Justifications  for  irrigation  project  monitoring,  at 
all  stages,  are  discussed  along  with  the  interrela- 
tionships of  the  many  factors  that  must  be  consid- 
ered in  irrigation  planning  and  management.  Irriga- 
tion projects,  which  often  represent  a  multi-million 
dollar  capital  investment,  have  no  well  established 
procedures  for  comparable  systems  of  information 
flow  to  aid  those  involved  in  decision-making. 
Project  monitoring  is  needed  to  fill  this  lack  of 
information.  Project  monitoring  should  begin  in 
the  earliest  stages  of  an  irrigation  project,  which 
usually  dates  several  years  before  actual  irrigation 
of  a  crop  begins.  The  engineering  works  for  an 
irrigation  system  have  to  be  completed  approxi- 
mately two  years  before  actual  crop  production. 
Project  monitoring  must  consider  the  whole  pack- 
age from  the  initial  decisions  to  investigate  the 
need  for  irrigation  through  the  later  stages  of  proj- 
ect operation  and  maintenance.  Monitoring  should 
also  consider  project  formulation  and  objectives 
which  can  be  many.  The  project  planner/designer 
must  incorporate  these  many  objectives  into  a  pro- 
posal through  multi-objective  planning.  The  main 
'events'  in  an  irrigation  project  are:  (1)  initial  capi- 
tal cost,  (2)  periodic  replacement  cost  of  large 
equipment,  (3)  operation  and  maintenance  costs, 
(4)  gross  benefits  resulting  from  the  project  output, 
and  (5)  the  'on-farm'  production  costs  to  achieve 
those  gross  benefits.  Monitoring  should  provide 
feedback  of  information  on  a  routine  basis  for  all  of 
these  'events'.  If  complete  continuous  monitoring 
is  not  possible  the  next  best  alternative  is  periodic 
ex-post  evaluations.  (Seigler-IPA) 
W80-05985 
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PLANS  FOR  WATER  DATA  ACQUISITION  BY 
FEDERAL  AGENCIES  THROUGH  FISCAL 
YEAR  1981. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

Geological  Survey  Office  of  Water  Data  Coordi- 
nation report,  October  1979.  94  p. 

Descriptors:  'Data  collections,  'Programs,  'Fed- 
eral Government,  'Water  resources  development, 
Water  supply,  Water  quality,  Water  utilization, 
Water  pollution  control,  Land  use,  Urbanization, 
Flood  control,  Available  water,  Surface  waters, 
Groundwater,  Department  of  Agriculture,  Depart- 
ment of  Commerce,  Department  of  Defense,  De- 
partment of  Energy,  Department  of  Housing  and 
Urban  Development,  Department  of  Interior,  De- 
partment of  Transportation,  Council  on  Environ- 
mental Quality,  Environmental  Protection 
Agency,  International  Boundary  and  Water  Com- 
mission, Nuclear  Regulatory  Commission,  Tennes- 
see Valley  Authority,  Water  Resources  Council. 

This  report  was  prepared  by  the  Office  of  Water 
Data  Coordination  (OWDC),  U.S.  Geological 
Survey,  in  partial  response  to  requirements  of 
Office  of  Management  and  Budget  (OMB)  Circular 
A-67  (appendix  A),  which  sets  forth  guidelines  for 
the  coordination  of  certain  water-data  acquisition 
activities  by  Federal  agencies.  Included  are  state- 
ments on  Federal  agencies'  current  water-data  pro- 
grams, plans  and  needs  for  water  data  through 
fiscal  year  (FY)  1981,  and  longer  range  water-data 
needs.  The  agency  program  summaries  generally 
indicate  that  for  FY  1981  most  Federal  programs 
for  water-data  collection  will  remain  at  approxi- 
mately the  same  level  of  funding  as  for  FY  1980. 
Water-quality  data  continues  to  be  a  major  need  of 
most  agencies,  particularly  as  it  relates  to  nonpoint 
pollution  sources.  Several  agencies  expressed  a 
need  for  more  timely  data  and  plan  to  expand  their 
data  networks  to  accommodate  satellite  relay  and 


other  real-time  systems.  The  Nuclear  Regulatory 
Commission  and  the  Department  of  Energy  have  a 
need  for  additional  data  to  evaluate  the  affects  of 
radionuclides  and  nuclear-waste  management  on 
water  resources.  The  Council  on  Environmental 
Quality  requested  that  a  greater  effort  be  made  to 
maintain  continuity  of  the  data  over  time.  (Kosco- 
USGS) 
W80-05716 


COMMENSURATION  IN  FEDERAL  WATER 
RESOURCES  PLANNING:  PROBLEM  ANALY- 
SIS AND  RESEARCH  APPRAISAL, 

LTW  Associates,  Boulder,  CO. 
W.  B.  Lord,  D.  H.  Deane,  and  M.  Waterstone. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-191026, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Research  Report  79-2,  prepared  for  Bureau  of  Rec- 
lamation, April  6,    1979.    124  p,  4  Fig,   34  Ref. 

Descriptors:  'Evaluation,  'Social  values,  'Meth- 
odology, 'Project  planning,  Formulation,  Cost- 
benefit  analysis,  Decision  making,  Optimum  devel- 
opment plans,  Social  participation,  Economic  justi- 
fication, Planning,  Water  resources,  Commensura- 
tion. 

As  an  aid  for  Federal  water  resource  planning, 
various  existing  approaches  to  commensuration, 
the  process  of  measuring  different  things  by  a 
single  standard  or  measure,  are  inventoried,  and 
the  usefulness  of  these  approaches  within  the 
framework  of  the  Water  Resources  Council's  Prin- 
ciples and  Standards  is  assessed.  According  to  the 
Principles  and  Standards,  commensuration  must  be 
performed  for  factors  in  the  Social  Weil-Being 
Account,  the  Regional  Development  Account,  the 
National  Economic  Development  Account,  and 
the  Environmental  Quality  Account.  Within  a  de- 
cision-making context,  a  standard  of  value  or  desir- 
ability is  the  only  standard  appropriate  for  com- 
mensurating  diverse  outcomes.  Also,  societal, 
rather  than  individual  value  must  be  used.  Com- 
mensuration involves:  (1)  identification  of  the  fac- 
tors to  be  commensurated,  (2)  identification  of 
whose  value  judgements  are  to  be  used,  (3)  identifi- 
cation of  those  judgements,  and  (4)  the  combina- 
tion of  individual  judgements  into  a  collective  set. 
None  of  the  commensuration  techniques  inventor- 
ied performed  all  four  of  the  above  factors;  there- 
fore, a  combination  of  techniques  may  be  needed. 
Data  sources  used  in  commensuration  techniques 
may  be  either  ex  post,  the  use  of  past  results,  or  ex 
ante,  the  use  of  hypothetical  results.  Further  ap- 
proach investigation  is  recommended  in  the  areas 
of  normative  validity,  empirical  convergent  valid- 
ity, and  potential  modifications.  (Seigler-IPA) 
W80-05754 


CULTURAL  RESOURCES  INVENTORY  OF 
THE  WEST  DIVIDE  PROJECT  IN  GARFIELD 
AND  MESA  COUNTIES,  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Lab.  of  Public 

Archaeology. 

H.  LaPoint. 

Final  Report  prepared  for  Bureau  of  Reclamation 

for  the  period  March  1978-May  1978,  May  1979. 

287  p,  40  Fig,  18  Tab,  81  Ref,  3  Append.  7-07-40- 

S0405. 

Descriptors:  'Colorado,  'Archaeology,  'Dating, 
•Landuse,  Colorado  River,  Surveys,  Evaluation, 
History,  Geologic  time,  Irrigation  programs,  Canal 
construction,  Engineering,  Value. 

An  intensive  Phase  III  archaeological  inventory  in 
the  15,500  acres  of  the  West  Divide  Project  near 
Rifle,  Colorado,  identified  34  prehistoric  sites  and 
11  historic  sites.  The  West  Divide  Project  will 
provide  water  for  irrigation  and  municipal  use. 
The  entire  project  area  is  south  of  the  Colorado 
River  and  is  bordered  to  the  west  by  Monument 
Creek,  to  the  east  by  Divide  Creek,  and  extends  to 
the  edge  of  the  Colorado  River  to  the  north. 
Proposed  for  the  area  are  three  reservoirs  and  four 
canals.  The  average  plow  zone  in  the  area  of  12  to 
18  in  has  had  an  adverse  effect  on  the  prehistoric 
cultural  material  remains  in  the  area.  Five  events 
are  seen  as  major  in  the  history  of  the  area:  (1)  the 
removal  of  the  Ute  Indians,  (2)  the  arrival  of  the 
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railroad,  (3)  the  Panic  of  1893-94,  (4)  the  modifica- 
tion of  Federal  land  policies  in  1909  and  1912,  and 
(5)  the  advent  of  World  War  I.  A  prehistoric 
literature  search  was  conducted  prior  to  fieldwork. 
The  actual  field  survey  was  conducted  on  foot  and 
concentrated  on  areas  not  disturbed  by  agriculture. 
Walk  intervals  varying  from  3  to  40  m  were  used. 
All  sites  were  recorded  on  standard  Colorado  Site 
Inventory  Record  Forms.  Materials  at  the  prehis- 
toric sites  date  their  occupations  from  the  Archaic 
Period  to  the  Protohistoric  Period.  The  historic 
sites  are  remains  of  Euro-American  homesteads  or 
squatter's  dwellings.  Three  of  the  prehistoric  sites 
are  deemed  eligible  for  nomination  to  the  National 
Register  of  Historic  Places.  Only  one  historic  site 
is  eligible  for  nomination.  (Seigler-IPA) 
W80-05760 


WATER-MANAGEMENT  PLANNING  FOR  IL- 
LINOIS COMMUNITIES, 

Illinois  Univ.   at   Urbana-Champaign.   Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  6A. 
W80-05791 


LIBBY  DAM  PROJECT:  EX-POST  FACTO 
ANALYSIS  OF  SELECTED  ENVIRONMENTAL 
IMPACTS,  MITIGATION  COMMITMENTS, 
RECREATION  USAGE  AND  HYDROELEC- 
TRIC POWER  PRODUCTION, 
Montana  Univ.,  Missoula.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  6G. 
W80-05794 


NEW  YORK-NEW  ENGLAND  RECREATION 
DEMAND  STUDY,  VOLUME  I:  EXECUTIVE 
SUMMARY  HIGHLIGHTS  OF  THE  NORTH- 
EAST RECREATION  METHODOLOGY  PROJ- 
ECT, 

Abt  Associates,  Inc.,  Cambridge,  MA. 
V.  A.  Scardino,  J.  Schwalbe,  M.  Beauregard,  C. 
Bottom,  and  P.G.  Oostenbrug. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-200306, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Publication   No.    11720-66-136-1-80-CR,   Prepared 
for  the  Commonwealth  of  Massachusetts,  Depart- 
ment of  Environmental  Management,  1980.  69p,  6 
Fig,  6  Tab.  OWRT  C-7207(No.  6228)(1),   14-34- 
0001-6228. 

Descriptors:  'Recreation,  'Recreatin  demand, 
•Social  participation,  'Northest  U.S.,  Model  stud- 
ies, Water  sports,  Winter  sports,  Ice  skating,  Swim- 
ming, Reasonable  use,  Connecticut,  Maine,  Massa- 
chusetts, New  York,  New  Hampshire,  Rhode 
Island,  Vermont. 

A  computer  forecasting  methodology  was  devel- 
oped for  outdoor  recreational  activities  in  the 
seven  states  in  the  northeastern  part  of  the  United 
States  (Connecticut,  Maine,  Massachusetts,  New 
York,  New  Hampshire,  Rhode  Island,  and  Ver- 
mont). The  model  is  designed  to  be  used  by  plan- 
ners to  assess  the  potential  effect  of  different 
supply  configurations  in  the  region  and  to  antici- 
pate future  participation  in  outdoor  recreational 
activities.  To  collect  data,  two  waves  of  telephone 
interviews  of  individuals  12  years  of  age  and  older 
were  conducted.   The   first   wave,   in   September 

1977,  used  a  multi-stage  stratified  sampling  pattern 
to  gather  responses  for  16  specific  activities  such  as 
sightseeing,  swimming  in  salt  water,  swimming  in 
fresh  water,  and  canoeing.  Responents  were  asked 
whether  or  not  they  had  participated  in  an  activity 
that  summer  and  whether  that  participation  in- 
volved a  day  trip  or  an  overnight  trip.  In  March 

1978,  a  similar  telephone  survey  was  conducted 
with  emphasis  on  fall/winter  recreational  activities 
such  as  fall  foliage  viewing,  nature  walks,  ice  skat- 
ing, and  sledding.  The  summer  activity  survey 
involved  1541  respondents  and  the  winter  survey 
involved  1539  respondents.  During  the  summer, 
58%  participated  in  sightseeing,  49%  swimming, 
and  46%  visited  fairs,  zoos,  ?nd  amusement  parks. 
In  the  winter  43%  viewed  fall  foliage,  37%  took 
nature  walks,  and  33%  bowled,  an  indoor  sport. 
From  the  data  on  summer  activities  with  either  day 
or  overnight  trip  involvement.  Model  results  show 
that  different  dynamics  and  demographic  charac- 


teristics influence  participation  in  most  activities. 
(See  also  W80-05805)  (Seigler-IPA) 
W80-05804 


NEW   YORK-NEW   ENGLAND   RECREATION 
DEMAND   STUDY,    VOLUME    II:    ANALYSIS 
AND  COMPUTER  MODELING  OF  SUMMER 
OUTDOOR     RECREATION     ACTIVITIES    IN 
THE  NORTHEAST, 
Abt  Associates,  Inc.,  Cambridge,  MA. 
V.  A.  Scardino,  J.  Schwalbe,  M.  Beauregard,  C. 
Bottom,  and  P.  G.  Oostenbrug. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161   as  PB80-200314, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Publication   No.    1 1719-343-51-1-80-CR,   Prepared 
for  the  Commonwealth  of  Massachusetts,  Depart- 
ment of  Environmental  Management,  1980.  333p, 
45  Fig,  23  Tab,  3  Append.  OWRT  C-7207(No. 
6228)(1),  14-34-0001-6228. 

Descriptors:  'Recreation,  'Recreation  demand. 
•Social  participation,  'Northeast  U.S.,  Model  stud- 
ies, Water  sports,  Winter  sports,  Ice  skating,  Swim- 
ming, Reasonable  use,  Connecticut,  Maine,  Massa- 
chusetts, New  York,  New  Hampshire,  Rhode 
Island,  Vermont. 

A  computer  forecasting  methodology  was  devel- 
oped for  outdoor  summer  recreational  activities  in 
the  seven  states  in  the  northeastern  part  of  the 
United  States  (Connecticut,  Maine,  Massachusetts, 
New  York,  New  Hampshire,  Rhode  Island,  and 
Vermont),  the  model  is  designed  to  be  used  by 
planners  to  assess  the  potential  effect  of  different 
supply  configurations  in  the  region  and  to  antici- 
pate future  participation  in  outdoor  recreatinal  ac- 
tivities. Data  were  collected  by  telephone  inter- 
views using  a  regional  probability  sampling  pat- 
tern. Interviews  were  conducted  for  both  summer 
and  winter  participation,  however,  only  the  results 
of  the  summer  interviews  were  used  for  the  devel- 
opment of  the  model.  Results  of  the  summer  out- 
door recreational  activities  show  that  58%  of  the 
respondents  participated  in  sightseeing,  49%  swam 
in  outdoor  pools,  and  46%  visited  zoos,  fairs,  and 
amusement  parks.  In  winter  the  leaders  were  fall 
foliage  viewing  (43%),  nature  walks  (37%),  and 
bowling  (33%).  The  forecasting  model  has  79 
equations  for  16  summer  activities.  The  model  is 
partitioned  into  the  estimation  of  partipation  on 
day  trips  versus  overnight  trips;  the  probability  of 
participation,  frequency  of  participation,  and  the 
probability  of  distance  traveled.  Model  results 
show  that  well-defined  summer  activities  such  as 
swimming,  tennis,  and  sailing  are  more  readily 
modeled  than  loosely  defined  activities.  Also,  there 
is  a  strong  indication  that  supply  has  an  influence 
on  the  participation  in  certain  outdoor  recreational 
activities.  (See  also  W80-05804)  (Seigler-IPA) 
W 80-05 805 


GUIDELINES:  THE  USE  OF  CULTURAL  RE- 
SOURCE INFORMATION  FN  WATER  RE- 
SOURCE ENVIRONMENTAL  IMPACT  RE- 
PORTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
D.  A.  Altshul. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8O-2O2O05, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
MS  thesis,  1980.  144p,  3  Tab,  30  Ref,  6  Append. 
OWRT  A-088-ARIZ(l). 

Descriptors:  'Environmental  effects,  'Archaeo- 
logy, 'Federal  project  policy,  Land  use,  History, 
Planning,  Comprehensive  planning,  Decision 
making,  Estimated  benefits,  Project  planning,  Co- 
ordination, Forecasting,  Investigations,  Water  re- 
sources development,  'Environmental  study 
guidelines. 

Techniques  and  guidelines  for  use  by  public  offi- 
cials when  conducting  cultural  resource  analysis 
on  federally  funded  water  projects  were  devel- 
oped. The  more  important  Acts  and  Executive 
Orders  which  deal  directly  with  cultural  resources 
and  environmental  impact  analysis  are  summa- 
rized The  guidelines  developed  are  divided  into 
seven  steps:  (1)  contact  with  the  State  Historic 


Preservation  Office;  (2)  contact  with  state  histori- 
cal societies,  museums,  universities,  and  other  rec- 
ognized institutions,  (3)  contact  with  a  qualified 
agency  or  consulting  firm,  (4)  preparation  of  a  list 
of  prehistoric  and  historic  sites  and  finds  in  the 
area,  (5)  incorporation  of  a  report  from  the  consul- 
tants into  the  initial  environmental  assessment,  (6) 
modify  plans  incorporating  the  assessment  into  the 
cultural  resource  section  of  the  final  environmental 
report,  and  (7)  assess  the  need  for  the  recovery  of 
significant  data.  Cultural  resource  management 
techniques  and  the  guidelines  should  be  incorporat- 
ed into  the  earliest  stages  of  project  planning  for 
large  scale  projects.  Use  of  the  guidelines  for  both 
large  and  small  scale  projects  is  discussed  and 
illustrated  using  hypothetical  case-studies.  Three 
case-studies  are  given:  (1)  Buckhorn-Mesa  Water- 
shed Plan  and  Environmental  Impact  Statement, 
(2)  Lower  Queen  Creek  Watershed  Plan  and  Envi- 
ronmental Impact  Statement,  and  (3)  a  plan  for  a 
Demonstration  Recharge  Project  in  the  Salt  River 
Valley.  Use  of  definite  procedural  guidelines  will 
provide  a  measure  of  standardization  and  consist- 
ency in  environmental  reports.  (Seigler-IPA) 
W80-05807 


EVALUATING  THE  IMPACT  OF  COASTAL 
ZONE  ACTIvrriES:  AN  ILLUSTRATION  OF 
THE  EVALUATION  RESEARCH  APPROACH, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05896 


MARINE    POLICY    EVOLUTION:    A    REFER- 
ENCE GUIDE  FOR  COASTAL  MANAGERS, 

Natural  Area  Center,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05898 


INTERGOVERNMENTAL  TENSION  IN 
COASTAL  ZONE  MANAGEMENT:  SOME  OB- 
SERVATIONS, 

California  Univ.,  Irvine. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-05904 


FLOOD    CONTROL    SYSTEM    COMPONENT 
OPTIMIZATION-HEC-1  CAPABILITY. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  4A. 
W80-05926 


6D.  Water  Demand 


FEDERAL  NON-RESERVED  WATER  RIGHTS, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05908 


WATER  FOR  NON-INDIANS  ON  THE  RESER- 
VATION: CHECKERBOARD  OWNERSHIP 
AND  CHECKERBOARD  JURISDICTION, 

Gonzaga  Univ.,   Spokane,  WA.   School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W80-05909 


UNITED  STATES  V.  NEW  MEXICO  AND  THE 
COURSE  OF  FEDERAL  RESERVED  WATER 
RIGHTS, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05915 


APPLICATION     OF     THE     HEC-5     HYDRO- 
POWER  ROUTINES. 

Hydrologic  Engineering  Center.  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  4A. 
W80-05927 

6E.  Water  Law  and  Institutions 


RIVERS  OF  RESOURCE, 

S.  Lucas. 

Water,  No  32,  p  13-15,  May  1980.  4  Fig. 


WATER  RESOURCES  PLANNING— Field  6 
Water  Law  and  Institutions — Group  6E 


Descriptors:  *Bristol  Avon(UK),  *Water  rights, 
•Rivers,  Watersheds(Basins),  River  flow,  Banks, 
Drainage  systems,  Flood  plains,  Riparian  rights, 
Competing  uses,  Irrigation,  Land  use,  Regulation, 
Water  utilization,  Fishing,  Recreation. 

The  Bristol  Avon,  a  115  kilometer  river  that  dis- 
charges into  the  Severn  estuary  at  Avonmouth,  is  a 
major  resource  for  industry,  home,  agriculture, 
water  supply,  waste  disposal,  and  navigation.  The 
river  has  a  roughly  circular  catchment  area  of 
2,217  sq  km  with  approximately  a  50  km  diameter. 
Land  use  along  the  river  is  about  80%  agricultural, 
13%  urban,  and  5%  woodland.  Many  mill  weirs 
are  still  in  place  on  the  river  dating  from  its 
involvement  in  the  wood  trade.  Mile  Hillyer,  Divi- 
sional Resource  Planner  at  Wessex,  divides  the 
rivers'  uses  into  five  categories:  (1)  abstractions,  (2) 
discharge,  (3)  navigation,  (4)  recreation,  and  (5) 
land  drainage.  Licenses  for  abstraction  must  be 
granted  by  the  water  authority  who  has  to  decide 
whether  or  not  there  will  be  an  adverse  effect  on 
existing  users.  The  largest  abstractions  are  for  in- 
dustrial cooling.  Discharges  are  controlled  by  a 
system  of  consents  with  the  main  group  of  dis- 
chargers being  public  sewage  treatment  works. 
Pollution  is  a  major  problem;  however,  much 
progress  has  been  made  in  recent  years.  Control 
over  navigation  above  the  highest  tide  point  is  held 
by  the  British  Waterways  Board.  The  board  is 
responsible  for  dredging,  bank  repairs,  locks,  and 
the  sales  of  licenses  to  boat  owners.  Fishing  and 
other  forms  of  recreation  are  major  pastimes  on  the 
river.  Because  the  river  channel  is  only  big  enough 
to  carry  a  moderate  size  flood,  a  flood  protection 
scheme  is  needed.  The  water  authority  acts  to  give 
users  a  clean,  well-stocked,  flood-free  river. 
(Seigler-IPA) 
W80-05757 


WATER-MANAGEMENT  PLANNING  FOR  IL- 
LINOIS COMMUNITIES, 

Illinois  Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  6A. 
W80-05791 


ELECTRIC  POWER  AND  THE  FUTURE  OF 
THE  PACIFIC  NORTHWEST, 

State  of  Washington  Water  Research  Center,  Pull- 
man. 

K.  N.  Lee,  D.  L.  Klemka,  and  M.  E.  Marts. 
Report  No  38,  March  1980.  337p,  23  Fig,  14  Tab, 
222  Ref.  University  of  Washington  Press,  Seattle. 
OWRT  A-087-WASH(l). 

Descriptors:  *Pacific  Northwest  U.S.,  •Hydroelec- 
tric power,  'Columbia  River,  Hydroelectric 
plants,  Politial  aspects,  Thermal  power,  Electric 
power,  Turbins,  History,  Electric  power  produc- 
tion, Electric  power  costs,  Electric  power  demand, 
Nuclear  power  plants,  Utilities. 

The  history  of  electric  power  in  the  Pacific  North- 
west is  reviewed  along  with  a  discussion  of  the 
complex  intertwining  of  technology,  economics, 
institutional  arrangements,  and  the  political  choices 
of  the  future.  Electric  energy  and  its  economics  in 
the  Pacific  Northwest  have  been  dominated  by 
hydropower.  Approximately  80%  of  the  areas 
power  comes  from  falling  water.  Over  40%  of  the 
nation's  hydro  potential  is  in  the  Columbia  River 
and  its  tributaries.  This  vast  resource  produces 
abundant  low  cost  power.  The  institutional  and 
policy  evolution  of  this  hydro  system  has  been 
shaped  primarily  by  shifts  in  national  politics  and 
policies.  Once  the  harnessing  of  economicaly  re- 
alizable Columbia  River  hydropower  was  accom- 
plished, attention  turned  with  urgency,  to  hydro- 
thermal  power.  Following  40  years  of  growth  and 
frequent  conflict,  the  1970s  brought  a  concern  for 
what  was  being  destroyed  by  the  growth,  environ- 
mental quality  and  mounting  economic  costs 
became  topics  of  concern.  With  this,  the  regional 
power  program  began  to  falter  and  the  govern- 
ment became  increasingly  involved.  Alternative 
sources  of  energy  must  now  be  considered  such  as 
coal,  nuclear,  conservation,  and  renewable  and  un- 
conventional sources.  It  is  forecast  that  an  addi- 
tional 26,000  megawatts  of  generating  capacity  will 
be  added  in  the  area  by  1998,  mostly  from  thermal 


generation.  Decisions  made  during  the  next  several 
years  will  shape  the  future  of  the  region  for  a 
generation.  (Seigler-IPA) 
W80-05810 


WATER  DISTRICTS  CONTRACTING  FOR 
WATER  WITH  THE  BUREAU  OF  RECLAMA- 
TION -  CAN  A  STATE-CREATED  ENTITY  VIO- 
LATE STATE  LAWS, 

J.  I.  Thompson,  and  D.  J.  Wickham. 

University  of  Davis,  California,  Law  Review,  Vol 

11,  No  2,  p  473-490,  November  1978. 

Descriptors:  *California,  *Water  districts,  'Water 
contracts,  State  jurisdiction,  Reclamation,  Adop- 
tion of  practices,  Judicial  decisions,  Contracts, 
Legislation. 

The  State  of  California  can  control  the  ability  of 
water  districts  to  enter  into  contracts  with  the 
Bureau  of  Reclamation,  Despite  current  federal 
and  state  law.  The  state  could  bring  suit  to  void  a 
water  district's  contract  on  the  theory  that  a  dis- 
trict acted  ultra  vives  in  entering  into  a  contract 
which  violates  state  law.  If  a  contract  violates  the 
state  constitution,  it  should  be  considered  as  ultra 
vives  and  void.  Several  reasons  why  the  ultra  vives 
doctrine  should  be  applied  are  advanced.  Several 
methods  to  ensure  the  doctrine's  effective  applica- 
tion are  suggested.  It  is  feasible  to  apply  the  doc- 
trine to  contracts  between  the  Bureau  of  Reclama- 
tion and  water  districts  despite  the  difficulties  that 
exist  because  the  action  may  require  the  joinder  of 
the  United  States  as  a  party.  The  United  States  can 
be  joined  as  a  party  because  section  8  of  the  1902 
Reclamation  Act  operates  as  a  waiver  to  sovereign 
immunity.  California  should  be  able  to  assert  con- 
trol over  the  terms  and  conditions  under  which  a 
water  district  can  contract  for  water  from  federal 
water  projects.  (Daniels-Florida) 
W80-05886 


ONSHORE  IMPACT  IN  FLORIDA  OF  OFF- 
SHORE ENERGY  DEVELOPMENT, 

Florida  Univ.,  Gainesville. 
R.  D.  Woodson,  J.  Corbett,  and  M.  Tannen. 
University  of  Florida  Law  Review,  Vol  31,  No  2, 
p  284-320,  Winter  1979. 

Descriptors:  'Florida,  'Local  governments,  'Juris- 
diction, Oil  spills,  Offshore  platforms,  Resources 
developments,  Land  use,  Land  management, 
Energy,  Environmental  effects,  Environmental 
control,  Water  pollution  control. 

The  extent  to  which  Florida's  local  governments 
can  encourage,  discourage  or  regulate  the  onshore 
impact  of  offshore  oil  and  gas  development,  deep- 
water  ports  and  shipping,  and  offshore  power 
plants,  is  discussed.  Leasing  of  Outer  Continental 
Shelf  lands  is  outside  local  government  control. 
Three  vehicles  exist  for  the  expression  of  local 
government  sentiment:  (1)  comments  during  prepa- 
ration of  an  environmental  Impact  Statement;  (2) 
comments  prior  to  adoption  of  a  leasing  program; 
and  (3)  consistency  provision  of  the  Coastal  Zone 
Management  Act.  Control  over  pipeline  construc- 
tion both  on  and  offshore  is  limited.  Local  govern- 
ments can  encourage  pipelin  e  development  easier 
than  they  can  discourage  it.  Local  governments 
can  control  leasing  decisions  onshore  through  land 
use  plans,  land  development  regulations,  the  De- 
velopments of  Regional  Impact  process,  economic 
measures,  pollution  regulations,  harbor  and  port 
controls,  historic  preservation  districts,  critical 
state  conern  designation  and  interlocal  agreements. 
Few  methods  exist  for  local  control  over  activities 
giving  rise  to  oil  spills  and  secondary  develop- 
ments. Local  control  is  largely  preempted  by  fed- 
eral and  state  law.  Local  governments  can  influ- 
ence the  onshore  support  facilities  and  offshore 
activities  of  plants  under  state  jurisdiction.  (Dan- 
iels-Florida) 
W80-05887  , 


FORD  MOTOR  COMPANY  V.  EPA:  THE 
SIXTH  CIRCUIT  MUDDIES  THE  WATER  IN 
THE  REGULATION  OF  POLLUTION  CON- 
TROL METHODOLOGY, 

W.  B.  deMaza,  Jr. 


University  of  Toledo  Law  Review,  Vol  10,  No  3, 
p  861-898,  Spring  1979. 

Descriptors:  'Federal  water  pollution  control  act, 
•Permits,  'Judicial  decisions,  'Administrative 
agencies,  Regulation,  Water  pollution  control, 
Federal  government,  Water  Pollution  sources, 
Legal  aspects,  Legislation,  Water  law,  Industrial 
wastes. 

In  Ford  Motor  Company  v.  Environmental  Pro- 
tection Agency  the  United  States  court  of  Appeals 
for  the  Sixth  Circuit  ruled  that  a  factory's  state- 
issued  water  pollution  discharge  permit  could  not 
be  vetoed  by  the  Environmental  Protection 
Agency  pursuant  to  section  402(d)  (2)  (B)  of  the 
Federal  Water  Pollution  Control  Act,  unless  there 
was  a  specific  prior  statutory  or  regulatory  prohi- 
bition regarding  the  objectionable  terms  of  the 
permit.  The  court  did  not  allow  the  agency  to  use 
explicit,  relevant  legislative  history  of  the  Act  as 
grounds  for  denying  the  permit  to  Ford.  Since  the 
court  insisted  on  prior  published,  specific  regula- 
tions, the  Agency's  ability  to  enforce  the  FWPCA, 
when  faced  with  new  industry  pollution  method- 
ology, is  restricted.  The  Ford  decision  was  directly 
responsible  for  amendments  in  the  EPA  regula- 
tions but  it  is  too  early  to  determine  whether  those 
changes  solved  the  problems  recognized  by  the 
Sixth  Circuit.  One  interpretation  of  the  Ford  opin- 
ion demands  that  the  Agency  must  foresee,  and 
develop  guidelines  for,  innovative  pollution  con- 
trol methodology.  (Wilson-Florida) 
W80-05888 


IMPLEMENTING  SECTION  208:  WHAT  DOES 
IT  TAKE  -  A  REPORT  ON  GROWTH  MAN- 
AGEMENT AND  WATER  QUALITY  PLAN- 
NING, 

R.  A.  Sales. 

The  Urban  Lawyer,  Vol  11,  No  4,  p  604-656,  Fall 

1979. 

Descriptors:  'Federal  water  pollution  control  act, 
'Water  quallity  control,  'Land  use,  Legislation, 
Management,  Water  quality  standards,  Environ- 
mental control,  Effluents,  Federal  government, 
Water  pollution  control  planning. 

In  1972  Congress  enacted  sweeping  amendments  to 
the  Federal  Water  Pollution  Control  Act  which 
radically  altered  and  strengthened  the  nation's  pro- 
gram for  improving  water  quality.  The  1972 
amendments  represent  a  milestone  in  effort  to 
expand  and  coordinate  both  the  cleanup  and  pre- 
vention of  waste  pollution.  They  recognize  that  a 
nontraditional,  areawide  approach  to  water  quality 
control  is  needed.  This  approach  for  the  most  part 
is  embodied  in  Section  208  of  the  Act.  Section  208 
calls  for  comprehensive,  long-term  Water  Quality 
Management  Plans  to  be  drafted  and  put  into  effect 
by  state  and  regional  agencies.  In  addition  to  exten- 
sive planning  for  improved  water  quality,  pollution 
problems  are  attacked  through  two  interrelated 
strategies:  (1)  a  statutory  scheme  for  improving 
water  quality  through  the  adoption  and  enforce- 
ment of  water  quality  standards  and  effluent  limita- 
tion; and  (2)  a  construction  grant  program  offering 
massive  federal  grants  for  the  construction  and 
upgrading  of  wastewater  treatment  works.  Section 
208  acts  as  a  federal  land  use  control  law,  provid- 
ing that  areawide  water  quality  plans  must  include 
a  regulatory  program  for  discharge  facilities. 
(Wilson-Florida) 
W80-05889 


RESERVED  WATER  RIGHTS  ON  NATIONAL 
FORESTS  AFTER  UNITED  STATES  V.  NEW 
MEXICO, 

G.  S.  Young. 

Utah  Law  Review,  Vol   1979,  No  3,  p  609-628, 

1979. 

Descriptors:  'Water  rights,  'National  forests,  'Un- 
appropriated water,  Judicial  decisions,  Legislation, 
Federal  government,  Prior  appropriation,  Legal 
aspects,  Water  utilization,  Withdrawal. 

In  United  States  v.  New  Mexico,  the  Supreme 
Court  limited  Forest  Service  water  use  under  the 
federal  reseved  water  rights  doctrine  through  a 
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narrow  interpretation  of  the  legislation  setting  up 
the  forest  system.  Left  unanswered  was  the  most 
important  and  timely  question  concerning  national 
forest  water  use:  the  effect  of  the  Multiple-Use 
Sustained-Yield  Act  of  1960  (1960  Act)  on  the 
waters  of  previously  and  subsequently  withdrawn 
forest  land.  The  establishment  of  additional  re- 
served water  rights  in  unappropriated  water  on 
national  forests  is  needed  to  fulfill  the  1960  Act 
purposes  of  outdoor  recreation,  range,  timber,  wa- 
tershed, and  wildlife  and  fish  uses.  This  argument 
is  consistent  with  case  language  defining  the  re- 
serve rights  doctrine,  and  Forest  Service  history 
and  interpretation  of  the  1960  Act,  as  well  as 
congressional  policies  developed  after  the  1960 
Act.  Subsequent  legislation  mandating  comprehen- 
sive forest  management  indicates  that  Congress 
intended  to  reserve  additional  water  under  the 
1960  Act.  In  many  circumstances,  practical  appli- 
cation and  equities  in  water  allocation  also  call  for 
the  result  suggested.  (Daniels-Florida) 
W80-05890 


FEDERAL  WATER  PROJECTS:  AFTER  CALI- 
FORNIA V.  UNITED  STATES,  WHAT  RIGHTS 
DO  THE  STATE  AND  FEDERAL  GOVERN- 
MENTS HAVE  IN  THE  WATER, 

M.  Neeley-Kvarme. 

University  of  California,  Davis,  Law  Review,  Vol 

11,  No  2,  p  401-439,  November  1978. 

Descriptors:  'California,  *Water  rights,  'Federal- 
state  water  rights  conflicts,  Judicial  decisions,  Emi- 
nent domain,  Federal  government,  State  govern- 
ment, Compensation,  Navigation,  Projects. 

The  United  States  Supreme  Court's  decision  in 
California  v.  United  States  provides  some  delinea- 
tion of  the  rights  of  the  federal  and  state  govern- 
ments in  federal  water  projects,  but  also  raises 
some  questions.  The  history  of  this  litigation  is 
examined.  The  problems  associated  with  a  system 
of  voluntary  compliance  to  state  water  law  are 
analyzed.  The  full  extent  of  federal  and  state 
powers  in  this  area  are  explored.  The  federal  gov- 
ernment has  authority  to  authorized  projects  under 
the  navigation  power.  The  extent  of  state  and 
federal  power  in  the  latter's  water  projects  are 
examined.  The  broad  scope  of  federal  navigatin 
power  needs  to  be  limited.  The  General  Welfare 
Clause  should  govern  federal  water  projects  and 
the  ramifications  resulting  from  such  projects.  The 
states  ability  to  protect  their  interests  in  water 
resources  through  terms  and  conditions  of  federal 
permits  is  an  uncertain  proposition.  A  state  can 
secure  local  interests  through  appropriate  recogni- 
tion of  property  rights  in  water.  By  expanding  the 
scope  of  state  property  rights,  the  state  enlarges 
the  uses  of  water  which  must  be  compensated 
when  the  federal  government  exercises  eminent 
domain.  (Daniels-Florida) 
W80-05891 


THE  LEGAL  ASPECTS  OF  APPROPRIATIVE 
WATER  RIGHTS  TRANSFER  IN  CALIFOR- 
NIA, 

J.  C.  Bliss,  and  S.  J.  Imperati. 

University  of  California,  Davis,  Law  Review,  Vol 

11,  No  2,  p  441-472,  1978. 

Descriptors:  'California,  'Water  rights,  'Water 
transfer,  Legal  aspects,  Water  users,  Appropri- 
ation, Legislation,  Judicial  decisions,  Irrigation  ef- 
ficiency, Irrigation,  Water  conservation,  Water 
distribution(Applied). 

California  water  rights  law  and  agricultural  use 
patterns  impede  the  efficient  use  and  conservation 
of  state  water  resources.  Water  is  wasted  through 
widespread  over-irrigation  practiced  by  farmers. 
Due  to  the  uncertain  application  of  the  Water 
Code's  forfeiture  provisions,  efficient  distribution 
of  water,  via  sale  or  lease  of  water  rights,  is 
impeded.  The  best  solution  would  be  a  statute 
authorizing  and  facilitating  the  transfer  process. 
This  would  permanently  remove  the  problems. 
The  authorizing  legislation  should  declare  that  rea- 
sonable and  beneficial  use  by  the  transferee.  It 
would  also  require  a  notice  and  hearing  before  a 
loss  of  an  appropriative  water  rights  through  for- 
feiture. Such  a  statute  would  encourage  the  effi- 


cient use  and  concomitant  conservation  of  the 
state's  scare  water  resources.  The  inefficient  water 
distribution  caused  by  the  current  statutory  scheme 
would  be  substantially  solved  by  such  legislation. 
(Daniels-Florida) 
W80-05892 


UPPER  MISSISSIPPI  RIVER  BASIN  COMMIS- 
SION: PUBLIC  PARTICIPATION  IN  UPPER 
MISSISSIPPI  SYSTEM  MASTER  PLAN  (NEW 
RULE), 

Water  Resources  Council,  Washington,  DC. 
Federal  Register,  Vol  44,  No  50,  p  14537-14539, 
March  13,  1979. 

Descriptors:  'Water  resources  development, 
•Inland  waterways,  'Planning,  Mississippi  river 
basin,  Mississippi  river,  Regulation.  Decision- 
making, Administrative  agencies,  Legislation, 
Water  pollicy. 

Pursuant  to  Title  I,  the  1978  Inland  Waterways 
Authorization  Act,  the  upper  Mississippi  River 
Basin  Commission  promulgated  guidelines  for 
public  participation  in  the  development,  revision, 
and  implementatin  of  the  Upper  Mississippi  River 
System  Comprehensive  Master  Management  Plan. 
As  a  general  policy,  public  participation  will  ordi- 
narily include  informational  output  about  the  plan, 
public  response  and  input,  and  discussins  with  the 
Commission.  Participants  include  individuals  and 
organizations.  The  Commission  must  develop  a 
workable  plan  for  public  participation  which  satis- 
fies minimum  standards  described  in  this  New 
Rule.  The  continuing  public  participation  program 
must  contain  mechanisms  or  activities  for  each 
objective  listed.  To  improve  information  transfer 
and  public  awareness,  two  levels  of  information 
and  education  activities  must  be  pursued.  The  first 
focuses  on  the  general  public;  the  second  conerns 
public  interests  groups,  agency  representatives,  and 
elected  officials.  There  must  be  public  meetings  in 
areas  most  significantly  affected,  and  public  hear- 
ings in  each  state  affected  by  the  plan.  (Daniels- 
Florida) 
W80-05893 


POLITICS  IN  THE  UNITED  STATES  AND  THE 
SALINITY  PROBLEM  OF  THE  COLORADO 
RIVER, 

California  Univ.,  Santa  Barbara. 

D.  E.  Mann. 

Natural  Resources  Journal,  Vol  15,  No  1,  p  113- 

128,  January  1975. 

Descriptors:  'Water  policy,  'Salinity,  'Colorado 
River,  Unites  States,  International  law,  Colorado 
River  basin,  Colorado  river  compact,  Administra- 
tion, Water  quality  control,  Regional  economics. 
Decision-making. 

Water  policy-making  in  the  United  States  is  'dis- 
tributive' in  character  and  has  been  carried  out 
pursuant  to  traditional  modes  of  political  decision- 
making. A  significant  change  in  the  context  in 
which  the  traditional  mode  of  political  decision- 
making takes  place  has  arisen  out  of  international 
issues.  However,  when  dealing  with  the  salinity 
problem  of  the  Colorado  River,  experience  con- 
firms the  traditional  mode  of  political  behavior. 
The  salinity  control  program  will  be  largely  a 
federal  program  carried  out  by  the  Bureau  of  Rec- 
lamation, largely  financed  by  federal  taxes  and 
monitored  by  federal  agencies.  State  and  regional 
involvement  is  ensured  by  a  strong  local  or  region- 
al coalition.  This  approach  to  the  salinity  problem 
promises  extensive  benefits  to  traditional  beneficia- 
ries with  very  little  cost  to  the  beneficiaries.  Intrar- 
egional  trade-offs  of  costs  and  benefits  are  ignored, 
leaving  the  general  taxpayer  to  pay  the  bill.  (Dan- 
iels-Florida) 
W80-05894 


CONTIGUOUS  &>NES  OF  POLLUTION  PRE- 
VENTION, 

Ottawa  Univ.  (Ontario). 
D.  Pharand. 

Syracuse  Journal  of  International  Law  and  Com- 
merce, Vol  1,  No  2,  p  257-263,  Fall  1973. 


Descriptors:  'Water  pollution  control,  'Shore  pro- 
tection, 'Jurisdiction,  'Law  of  the  sea,  Internation- 
al waters,  International  law,  International  commis- 
sions, Coasts,  Foreign  countries,  Environmental 
control.  Oil  pollution. 

Recognizing  a  certain  jurisdiction  of  the  coastal 
state  for  pollution  prevention  presents  conflicting 
problems.  The  dilemma  is  to  attempt  an  equitable 
balance  between  the  coastal  state's  right  to  protect 
its  territorial  and  environmental  integrity  against 
the  international  community's  right  to  exercise  the 
basic  freedoms  of  the  seas.  The  validity  of  any 
national  legislation  as  to  other  states  is  dependent 
on  international  law.  The  legal  basis  for  a  pollution 
prevention  zone  may  be  found  in  international  law, 
from  the  standpoints  of  both  convention  and 
custom.  With  respect  to  convention  law,  there  is 
not  much  enabling  legislation,  but  there  is  nothing 
in  the  various  conventions  of  a  prohibiting  nature. 
Three  of  the  four  Geneva  conventions  contain 
provisions  which  have  positive  relevance.  A  better 
basis  for  the  validity  of  a  contiguous  zone  for 
pollution  prevention  purposes  can  be  found  in  cus- 
tomary law.  Basic  concepts  such  as  self-defense 
and  self-protection  can  be  employed  as  a  founda- 
tion for  an  international  system  of  pollution  pre- 
vention. (Wilson-Flonda) 
W80-05895 


EVALUATING  THE  IMPACT  OF  COASTAL 
ZONE  ACTIVITIES:  AN  ILLUSTRATION  OF 
THE  EVALUATION  RESEARCH  APPROACH, 

R.  E.  Bowen,  F  W.  Hoole,  and  S.  H.  Anderson. 
Coastal  Zone  Management  Journal,  Vol  7,  No  1,  p 
25-46,  1980.  3  Fig. 

Descriptors:  'California,  'Beaches,  'Shore  protec- 
tion, 'Recreation  demand.  Public  access,  Recrea- 
tion, Programs,  Social  impact,  Statistics,  Water 
users,  Evaluation,  Coastal  plains. 

Rigorous  analyses  of  the  impact  of  coastal  zone 
activities  are  felt  to  be  problematical.  The  use  of 
the  cross-disciplinary  evaluation  research  approach 
would  minimize  analysis  difficulties.  This  research 
approach  categorizes  alternative  explanations  for 
impacts  into  four  groups:  (1)  internal  validity;  (2) 
statistical  conclusion  validity;  (3)  external  validity; 
and  (4)  construct  validity.  This  approach  is  applied 
to  a  study  of  the  1972  California  Coastal  Zone 
Conservation  Act  (Act).  The  focus  of  the  study  is 
narrowed  to  one  of  the  goals  of  the  Act  -  increased 
public  access  and  recreational  opportunities  in  the 
coastal  zone  Plausible  rival  explanations  of  the 
impact  of  this  Act  on  particular  goals  are  dis- 
cussed. The  study  shows  that  there  was  a  signifi- 
cant increase  in  beach  use  since  the  passage  of  the 
Act,  and  concludes  that  the  Act  has  a  significant 
impact  on  beach  use.  Evaluation  research  will 
bring  an  understanding  of  which  coastal  zone  pro- 
grams and  policies  actually  work.  (Tabano-Flor- 
ida) 
W80-05896 


THE  CLEAN  WATER  ACTS  SECTION  404 
PERMIT  PROGRAM  ENTERS  rTS  ADOLES- 
CENCE: AN  INSTITUTIONAL  AND  PRO- 
GRAMMATIC PERSPECTIVE, 

Lewis  and  Clark  Coll.,  Portland.  OR.  Northwest- 
ern School  of  Law 
M.  C  Blumm. 

Ecology  Law  Quarterly.  Vol  8,  No  3,  p409-472, 
1980. 

Descriptors:  'Federal  water  pollution  control  act, 
•Permits,  'Solid  wastes.  Administration,  Adminis- 
trative agencies.  State  governments,  Regulation, 
Water  pollution,  Programs,  Coordination. 

Section  404  regulates  the  addition  of  solid  materi- 
als into  waterbodies.  The  scope  of  the  404  program 
and  its  statutory  exemptions  for  minor  impacts  and 
federal  projects,  is  explored,  including  an  examina- 
tion of  the  program's  relationship  to  its  antecedent. 
Section  10  of  the  Rivers  and  Harbors  Act  of  1899. 
The  process  of  issuing  404  permits  is  described. 
Interagency  relationships  between  the  Corps  of 
Engineers  and  the  Environmental  Protection 
Agency  are  necessary  to  the  successful  operation 
of  the  404  as  is  discussed.  The  relationship  between 
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the  section  404  program  and  the  Clean  Water  Act's 
National  Pollution  Discharge  Elimination  System 
(NPDES)  is  outlined  and  suggestions  designed  to 
maximize  the  effectiveness  of  both  permit  pro- 
grams are  made.  The  role  of  the  states  in  the  404 
program  is  explored.  How  coordination  between 
the  404  program  and  state  land  and  water  use 
controls  can  be  improved  is  discussed.  Successful 
operation  of  the  404  program  will  require  contin- 
ued public  scrutiny  and  greater  cooperation  among 
federal  agencies  and  between  the  federal  govern- 
ment and  the  states.  (Daniels-Florida) 
W80-05897 


MARINE  POLICY  EVOLUTION:  A  REFER- 
ENCE GUIDE  FOR  COASTAL  MANAGERS, 

Natural  Area  Center,  Washington,  DC. 

D.  Laist,  and  J.  Epting. 

Coastal  Zone  Management  Journal,  Vol  7,  No  1,  p 

71-84,  1980.  7  Ref.,  1  Tab. 

Descriptors:  *Continental  shelf,  *Resources  devel- 
opment, 'Management,  Resouces,  Oil,  Fisheries, 
International  Law,  International  waters,  Planning, 
State  governments,  State  jurisdiction. 

The  public  resources  of  the  Outer  Continental 
Shelf  are  experiencing  a  wave  of  federal  resource 
allocation  commitments.  The  resulting  environ- 
mental and  economic  implications  of  this  suggest 
the  need  for  effective  coastal  management  of 
marine  resources.  The  article  presents  a  table  in 
which  a  timeline  of  selected  events  which  have 
shaped  coastal  and  marine  policy  are  listed.  It  is 
felt  that  these  events  will  indicate  trends  in  future 
coastal  and  marine  management  efforts.  One  pat- 
tern discussed  is  a  shift  in  policy  focus  from  marine 
science  and  engineering  to  management  concerns. 
Coastal  and  marine  resources  are  viewed  as  in- 
creasingly important,  particularly  for  oil  extraction 
and  fisheries.  The  influence  of  international  actions 
and  concerns  on  marine  planning  and  management 
are  also  discussed.  There  is  an  expanding  need  for 
an  increased  state  role  in  marine  management.  The 
conservation-oriented  thrust  of  marine  manage- 
ment is  seen  as  giving  way  to  a  more  development- 
oriented  approach.  A  comprehensive  mechanism 
must  be  set  up  for  making  the  necessary  compro- 
mises and  trade-offs  in  a  rational  and  responsive 
manner.  (Tabono-Florida) 
W80-05898 


CALIFORNIA  MEETS  THE  LNG  TERMINAL, 

California  Coastal  Commission,  San  Francisco. 
W.  R.  Ahern. 

Coastal  Zone  Management  Journal,  Vol  7,  No  2-3- 
4,  p  185-221,  1980.  10  Fig,  2  Tab. 

Descriptors:  'California,  'Natural  gas,  'Safety, 
'Shore  protection,  Environmental  effects,  Legal 
aspects,  Energy,  Sites,  Public  utilities,  Facilities, 
Regulation,  Administrative  agencies. 

The  proposal  by  California's  gas  utilities  to  build  a 
liquefied  natural  gas  (LNG)  terminal  on  the  coast 
has  generated  five  years  of  controversy,  stalemates 
among  agencies,  and  new  state  legislation.  No  final 
decision  is  yet  in  sight.  Different  perceptions  of  the 
public  safety  risks  from  LNG  have  played  a  major 
role  in  this  controversy.  Agencies  and  other  parties 
have  generally  become  increasingly  conservative 
in  regulating  these  risks  as  the  LNG  issue  has 
continued.  How  agencies  viewed  the  seriousness  of 
the  risks  depended  on  many  factors:  (1)  how  close 
they  were  to  neighborhoods  that  might  be  affect- 
ed; (2)  whether  they  had  LNG-related  responsibil- 
ities; (3)  their  experience  with  LNG  and  other 
hazardous  materials;  and  (4)  the  professional  orien- 
tation of  their  staffs.  There  appears  to  be  no  substi- 
tute for  well  developed,  comprehensive  federal 
regulations  and  standards  to  provide  a  reasonable 
level  of  public  safety.  Other  helpful  measures  in- 
clude: (1)  early  site  screening;  (2)  side  payments  for 
the  assumption  of  involuntary  risks;  and  (3)  remov- 
ing the  decision-making  process  to  higher  levels  of 
government.  (Wilson-Florida). 
W80-05899 


PUBLIC  INVOLVEMENT  IN  OFFSHORE  OIL 
DEVELOPMENT:  LESSONS  FROM  NEW  ENG- 
LAND, 


Rhose  Island  Univ.,  Kingston.  Coastal  Resources 

Center. 

D.  D.  Robadue,  Jr.,  and  V.  K.  Tippie. 

Coastal  Zone  Management  Journal,  Vol  7,  No  2-3- 

4,  p  237-270,  1980.  1  Fig,  2  Tab. 

Descriptors:  'Oil  industry,  'Continental  shelf, 
•Resources  development,  'New  England,  Public 
access,  Offshore  platforms,  Leases,  Environmental 
effects,  Regulation,  Coasts,  Federal  government, 
State  governments. 

More  than  sixteen  years  have  elapsed  since  oil 
companies  and  the  United  States  (U.S.)  Geological 
Survey  first  took  an  interest  in  the  potential  for  oil 
and  gas  under  Georges  Bank  off  the  New  England 
coast.  In  New  England,  the  concern  has  not  been 
whether  offshore  oil  will  occur  but  when  and 
under  what  conditions.  The  overall  guest  has  been 
for  a  larger  public  involvement  in  matters  affecting 
the  New  England  shore  and  adjacent  waters.  In 
addition,  four  substantive  issues  have  emerged  and 
received  public  attention:  energy  benefits,  onshore 
impacts,  environmental  effects,  and  fishing  indus- 
try conflicts.  Massachusetts  and  Rhode  Island  have 
played  prominent  roles  in  influencing  the  federal 
lease-sole  process.  Despite  numerous  problems, 
New  England  has  addressed  a  full  range  of  envi- 
ronmental concerns  regarding  the  utilization  of  a 
physiographic  area  beyond  any  state's  legal  juris- 
diction and  any  single  federal  agency.  Throughout 
this  interactive  process  between  the  region  and  the 
federal  government,  even  though  divergent  state 
positions  have  evolved,  there  is  a  growing  regional 
acceptance  of  coastal  zone  management  concepts. 
(Wilson-Florida). 
W80-05900 


OCS   DEVELOPMEN:   A   NEW   LAW   AND   A 

NEW  BEGINNING, 

House,  Washington,  DC. 

J.  M.  Murphy,  and  M.  H.  Belsky. 

Coastal  Zone  Management  Journal,  Vol  7,  No  2-3- 

4-,  p  297-337,  1980. 

Descriptors:  'Continental  shelf,  'Resources  devel- 
opment, 'Federal  government,  Regulation,  Oil  in- 
dustry, Mineral  industry,  Legislation,  Mining,  En- 
vironmental effects,  Natural  gas. 

On  September  18,  1978,  President  Carter  signed 
into  law  the  1978  Outer  Continental  Shelf  Lands 
Act  Amendments  (OCSLAA).  The  1978 
OCSLAA  addresses  the  promises  and  risks  of  min- 
eral resources  development  on  our  Outer  Conti- 
nental Shelf  (OC).  Increasing  attention  has  been 
focused  on  potential  oil  and  gas  resources  off  the 
shores  of  the  world's  continents  and  islands.  In  the 
early  1970's  numerous  Congressional  committees 
responded  to  constituent  inquiries  and  concerns 
and  commenced  an  investigation  of  OCS  activities. 
The  Ad  Hoc  Select  Committee  on  the  OCS  was 
created  during  the  94th  Congress.  Reconstituted  at 
the  beginning  of  the  95th  Congress,  the  Committee 
introduced  identical  bills  in  the  Senate  and  House, 
which  were  eventually  passed  as  the  1978  OCS 
Amendments.  Detailed  in  its  purposes,  policies, 
and  findings,  Congress  sought  to  assure  expeditious 
development  of  OCS  resources,  to  promote  better 
planning  and  information,  increased  competition, 
safer  operations,  and  more  state,  local  and  citizen 
participation.  (Wilson-Florida) 
W80-05901 


THE  VALLEY  WATER  SUIT  AND  ITS  IMPACT 
ON  TEXAS  WATER  POLICY:  SOME  PRACTI- 
CAL ADVICE  FOR  THE  FUTURE, 

Smith,  Mcllheran,  Lauderdale  and  Jones,  Weslaco, 

TX. 

G.  F.  Smith. 

Texas  Tech  Law  Review,  Vol  8,  No  3,  p  577-636, 

Spring  1977. 

Descriptors:  'Texas,  'Water  rights,  'Water  users, 
Agriculture,  Judicial  decisions,  Rio  grande  river, 
Water  resources,  Value,  Common  law,  Regulation, 
Efficiencies. 

This  article  examines  the  Texas  Valley  water  liti- 
gation in  which  the  courts  attempted  to  determine 
the  rights  of  agricultural  and  other  users  to  the 


waters  of  the  lower  Rio  Grande.  Many  of  the 
principles  derived  from  this  litigation  are  applica- 
ble to  other  regions  of  Texas  where  the  availability 
of  water  is  or  will  become  a  problem.  The  article 
examines  in  great  length  the  fourteen  years  of 
litigation  that  ultimately  determined  users'  rights. 
The  principles  derived  from  this  litigation  are  felt 
to  be  especially  applicable  to  the  High  Plains  of 
Texas  today.  The  availability  of  water  is  the  deter- 
minative factor  in  the  value  of  this  land,  yet  water 
rights  are  still  ascertained  under  the  English 
Common  Law  concept  of  absolute  ownership.  A 
carefully  regulated  use  of  the  diminishing  water 
supplies  in  the  area  is  needed,  and  the  courts  rather 
than  legislators  should  make  the  determinations. 
Even  if  the  courts  find  absolute  ownership  to  be  a 
valid  doctrine,  they  still  must  determine  the  limita- 
tions to  be  placed  on  such  ownership  to  prevent 
the  doctrine  from  continuing  as  an  obstacle  to  a 
more  sensible  and  efficient  use  of  diminishing 
water  resources.  (Tabano-Florida). 
W80-05903 


INTERGOVERNMENTAL  TENSION  IN 
COASTAL  ZONE  MANAGEMENT:  SOME  OB- 
SERVATIONS, 

California  Univ.,  Irvine. 

J.  B.  Rosener. 

Coastal  Zone  Management  Journal,  Vol  7,  No  1,  p 

95-109,  1980. 

Descriptors:  'Shore  protection,  'Coasts,  'Inter- 
agency cooperation,  Federal  government,  Local 
governments,  Administrative  agencies,  Manage- 
ment, Environmental  control,  State  governments, 
Resource  development,  Regulation. 

The  Federal  Coastal  Zone  Management  Act  of 
1972  states  that  the  management  of  coastal  re- 
sources is  a  federal  and  state  responsibility,  yet  in 
most  states  it  is  on  the  local  level  that  land  use 
control  is  exercised.  Intergovernmental  tension  be- 
tween state  and  local  officials  is  bound  to  occur  as 
states  play  a  larger  role  in  managing  coastal  re- 
sources. Successful  coastal  management  will  re- 
quire intergovernmental  cooperation  and  a  mini- 
mum of  state/local  conflict.  Coastal  resources 
management  involves  both  planning  and  regula- 
tion. It  is  the  regulatory  aspect  of  coastal  programs 
that  has  created  the  most  intergovernmental  ten- 
sion. Based  on  the  observation  of  five  coastal  pro- 
grams, it  is  suggested  that  research  attention  be 
focused  on  how  local  officials  perceive  state  coast- 
al zone  management  programs,  how  the  exercise  of 
administrative  skill  is  related  to  those  perceptions, 
how  those  perceptions  contribute  to  the  presence 
or  absence  of  intergovernmental  tensions,  and  how 
intergovernmental  tension  is  related  to  the  achieve- 
ment of  coastal  zone  management  goals.  (Wilson- 
Florida) 
W80-05904 


SETTLEMENT  OF  MARITIME  BOUNDARY 
DISPUTES:  AN  ANALYSIS  OF  THE  LAW  OF 
THE  SEA  NEGOTIATIONS, 

Tufts  Univ.,  Medford,  MA.  Fletcher  School  of 
Law  and  Diplomacy. 
P.  C.  Irwin. 

Ocean  Development  and  International  Law  Jour- 
nal, Vol  8,  No  2,  p  105-148,  1980. 

Descriptors:  'Law  of  the  sea,  'Negotiations, 
'Boundary  disputes,  Conferences,  International 
law,  Boundaries(Surfaces),  Treaties,  Jurisdction, 
International  commissions,  United  nations. 

Maritime  boundary  delimitation  will  likely  contin- 
ue to  be  a  source  of  disputes  between  states,  even 
under  the  prospective  Law  of  the  Sea  Convention. 
A  compromise  article  in  the  Convention  which 
covered  such  disputes  would  be  effective  only 
insofar  as  it  permitted  unilateral  referral  to  a  third 
party  when  bilateral  methods  fail.  But  the  negotia- 
tion of  any  compromise  clause  has  proven  ex- 
tremely difficult.  One  group  of  states  refuses  to 
accept  any  compulsory  third-party  system.  The 
other  group  rejects  any  non-compulsory  proce- 
dure. Compromise  efforts  have  focused  on  gormu- 
lae  which  would  exempt  only  some  boundary  dis- 
putes from  compulsory  settlement.  An  exception 
for  disputes  which  predates  the  Convention  has 
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drawn  the  most  attention.  Other  compromise  possi- 
bilities have  assumed  that  all  delimitation  disputes 
would  ultimately  be  subject  to  some  sort  of  com- 
pulsory jurisdiction.  Some  would  moderate  the 
effects  of  the  compulsion  by  using  nonbinding 
third  party  procedures,  and  by  inserting  prelimi- 
nary stages  before  the  final  delimitation.  A  com- 
promise clause  will  have  the  greatest  value  if  it 
makes  all  delimitations  subject  to  some  form  of 
compulsory  third  party  procedure.  (Wilson-Flor- 
ida). 
W80-05905 


CUSTOMARY  INTERNATIONAL  LAW  AND 
DEEP  SEABED  MINING, 

Syracuse  Univ.,  NY.  Coll.  of  Law. 
L.  F.  E.  Goldie. 

Syracuse  Journal  of  International  Law  and  Com- 
merce, Vol  6  No  2,  p  173-182,  Winter  1978-79. 

Descriptors:  "International  law,  *Beds  under 
water,  'Resources  development,  *Law  of  the  sea, 
Mining,  Manganses,  United  nations,  History,  Inter- 
national waters,  Economics,  International  commis- 
sions, Resource  allocation. 

number  of  congressional  documents  have  been 
produced  over  the  last  decade  presenting  projec- 
tions of  the  expected  future  world  demand  for  and 
supply  of  the  minerals  and  materials  to  be  found  in 
the  manganese  nodules  of  the  deep  seabed.  They 
predict  either  supply  shortages  of  land-based  min- 
erals or  possibly  unstable  political  conditions  in  the 
countries  that  produce  them.  It  is  predicted  that  if 
the  deep  seabed  mining  of  manganese  nodules 
should  come  into  commercial  production,  the 
effect  would  merely  be  one  of  stabilizing  prices 
and  preventing  a  sky-rocketing  inflation  which 
could  threaten  world  stability.  One  of  the  tradi- 
tional principles  of  international  law  of  the  sea  has 
been  the  concept  of  the  high  seas  as  common 
property.  The  Third  United  Nations  Conference 
on  the  Law  of  the  Sea  has  developed  the  concept 
of  the  Economic  Zone,  which  many  states  are 
putting  into  practice.  A  new  dimension  of  law  is 
emerging  which  would  treat  the  seabed  and  ocean 
floor  as  the  common  heritage  of  mankind.  (Wilson- 
Florida) 
W80-05906 


DOMESTIC  LEGISLATION  AND  THE  LAW  OF 
THE  SEA  CONFERENCE, 

Congress,  Washington,  DC. 
P.  N.  MCCloskey,  Jr. 

Syracuse  Journal  of  International  Law  and  Com- 
merce, Vol  6,  No  2,  p  225-232,  Winter  1978-79. 

Descriptors:  *Law  of  the  sea,  'Mining,  *Treaties, 
•Legislation,  Beds  under  water,  United  States,  In- 
ternational waters,  Foreign  countries,  Negotia- 
tions, Oceans,  International  law,  Regulation. 

The  broadening  of  trade  relationships  among  na- 
tions may  often  be  more  helpful  to  world  peace 
than  diplomatic  negotiations.  This  question  square- 
ly underlies  an  issue  facing  the  United  States  Con- 
gress: whether  Congress  should  unilaterally  enact  a 
law  encouraging  United  States  industry,  in  partner- 
ship with  foreign  corporations,  to  mine  the  seabed. 
Or,  conversely,  whether  Congress  should  hold  leg- 
islation pending  the  conclusion  of  the  current  ne- 
gotiations. The  benefits  of  a  treaty  cannot  be  un- 
derstated: Analyzing  of  territorial  seas  at  twelve 
miles;  firm  definitions  of  rights  within  a  200  mile 
economic  zone;  and  establishment  of  a  system  of 
dispute  settlement  for  conflicts.  However,  it  seems 
inevitable  that  Congress  will  pass  deep  seabed 
mining  legislation  during  this  Congress.  It  is  clear 
that  other  countries  of  the  world  will  use  such  a 
bill  as  a  model  for  similar  legislation.  The  U.S.  bill 
should  include  the  following  concepts:  (1)  preser- 
vation of  the  concept  of  freedom  of  the  seas;  (2)  no 
assertion  of  sovereignty  over  the  sea  bed;  (3)  com- 
prehensive environmental  protection;  (4)  establish- 
ment of  revenue  sharing;  and  (5)  precise  definition 
of  the  terms,  conditions  and  restrictions  on  licens- 
ing. (Wilson-Florida). 
W80-05907 


FEDERAL  NON-RESERVED  WATER  RIGHTS, 


D.  D.  Freudenthal. 

Land  and  Water  Law  Review,  Vol  15,  No  1,  p  67- 

98,  1980. 

Descriptors:  'Federal  government,  •Water  rights, 
•Prior  appropriation,  Administrative  agencies, 
Federal  reservations,  Legal  aspects,  Reservation 
doctrine,  Water  users,  Water  allocation(Policy), 
Water  law,  Federal  jurisdiction. 

On  June  25,  1979,  the  Solicitor  of  the  United  States 
Department  of  Interior  issued  a  formal  opinion  on 
federal  water  rights.  The  Opinion  attempts  to  set 
forth  a  doctrinal  basis  for  federal  non-reserved 
right  claims  to  water.  While  the  primary  focus  of 
the  Opinion  is  a  restatement  of  the  established 
doctrine  of  non-Indian  reserved  rights,  most  pro- 
fessional attention  has  been  devoted  to  the  asser- 
tion of  a  new  and  alternative  basis  for  federal 
claims  to  water.  The  Solicitor  defines  the  rights  as 
water  rights  obtained  through  appropriation  and 
use  for  congressionally  authorized  purposes.  West- 
ern water  lawyers  and  administrators  have  ques- 
tioned the  legal  basis  and  the  workability  of  the 
doctrine.  An  analysis  of  the  historical  and  legal 
context  of  the  Opinion,  the  Solicitors  use  of  au- 
thorities, and  practical  dimensions  leads  to  three 
conclusions:  (1)  the  assertion  of  appropriation  for 
congressional  is  a  formal  statement  of  opinion,  not 
of  established  legal  doctrine;  (2)  the  reasoning  on 
which  the  doctrine  rests  is  flawed;  and  (3)  if  the 
courts  were  to  accept  the  Solicitor's  position,  the 
operational  and  functional  results  would  be  disas- 
trous (Wilson-Florida) 
W80-05908 


WATER  FOR  NON-INDIANS  ON  THE  RESER- 
VATION: CHECKERBOARD  OWNERSHIP 
AND  CHECKERBOARD  JURISDICTION, 

Gonzaga  Univ.,  Spokane,  WA.  School  of  Law. 

P.  W.  Dufford. 

Gonzaga  Law  Review,  Vol   15,  No   1,  p  95-131, 

1979. 

Descriptors:  'Indian  reservations,  'Water  rights, 
•Federal-state  water  rights  conflicts,  Prior  appro- 
priation, Water  law.  Jurisdiction,  Federal  jurisdic- 
tion, Reservation  doctrine,  Water  users,  State  gov- 
ernments, Water  allocation(Policy). 

The  conflict  between  native  Indians  and  the  white 
majority  in  the  United  States  is  strikingly  exempli- 
fied by  the  ongoing  fight  in  the  west  over  control 
of  scarce  water  resources.  As  a  legal  matter,  the 
controversy  represents  a  failure  to  resolve  conflict- 
ing ideas  about  federalism.  One  issue  in  this  con- 
flict, which  has  not  received  a  great  deal  of  atten- 
tion, concerns  the  water  rights  of  non-Indian  land- 
owners within  Indian  reservations.  The  United 
States  has  general  plenary  power  over  Indian  af- 
fairs derived  explicitly  from  the  commerce  clause. 
However,  a  fundamental  legal  proposition  is  that 
proprty  ownership  is  governed  by  the  states. 
Whether  state  law  an  reach  through  reservation 
boundaries  to  apply  to  the  affairs  of  non-Indians  is 
a  difficult  issue.  State  law  can  be  subject  to  express 
congressional  preemption.  In  the  absence  of  ex- 
press preemption,  state  law  may  not  apply,  if  it 
conflicts  with  the  federal  law  of  Indian  autonomy. 
The  prior  appropriation  system  is  theoretically  ca- 
pable of  adjusting  conflicts  so  that  no  one's  rights 
are  infringed.  (Wilson-Florida). 
W80-05909 


STATE  BOUNDARY  EXTENSIONS  ON  THE 
CONTINENTAL  SHELF, 

G.  Yawman. 

New  York  Sea  Grant  Law  and  Policy  Journal,  Vol 

II,  p  1-43,  1978. 

Descriptors:  'Continental  shelf, 

'Boundaries(Surfaces),  'State  jurisdiction,  State 
governments.  Oceans,  Political  aspects.  Boundary 
disputes,   Coasts,   Resources  development.   Maps. 

Recent  technological  advancements  have  caused  a 
growing  interest  in  the  political  division  of  the 
continental  shelf.  The  emerging  significance  of 
economic  zones,  territorial  seas,  and  other  political 
zones  has  necessitated  a  critical  examination  of 
presently   established    boundaries   and    applicable 


boundary  principles.  One  part  of  this  examination 
is  the  clarification  of  established  lines,  and  equally 
important  are  the  extensions  of  existing  boundaries. 
To  coincide  with  new  interests  and  technologies 
these  lines  must  be  drawn  through  previously  un- 
delimited  seaward  areas.  A  number  of  factors  must 
be  considered  in  establishing  new  lines.  For  the 
coastal  states  of  the  United  States,  the  question  of 
the  location  lateral  and  extended  lateral  boundaries 
-  boundaries  drawn  between  adjacent  states  from 
the  coastline  seaward  -  is  an  issue  of  increasing 
significance.  These  boundaries  will  be  drawn  under 
a  variety  of  differing  circumstances.  Political,  his- 
torical, and  physiographic  characteristics  will  all 
play  some  role  in  the  delimitation  of  these  lines 
Extended  lateral  boundaries  must  be  delimited 
with  a  primary  goal  in  mind  -  an  equitable  division 
of  continental  shelf  resources.  (Wilson-Florida). 
W80-05910 


IRONDEQUOIT  BAY  DEVELOPMENT  PLAN- 
NING: SOME  IMPLICATIONS  FOR  INSTITU- 
TIONAL REFORM, 

J.  Barber,  and  P.  B  Webb. 

New  York  Sea  Grant  Law  and  Policy  Journal,  Vol 

II,  p  201-267,  1978. 

Descriptors:  'New  York,  'Land  use,  'Environ- 
mental control,  'resources  development.  Regula- 
tion, Planning,  Management,  Recreation,  Local 
governments.  Shore  protection,  Legislation,  State 
governments. 

Irondequoit  Bay  lies  off  Lake  Ontario  in  Monroe 
County,  New  York  about  five  miles  from  the  City 
of  Rochester.  In  recent  years,  several  municipal- 
ities bordering  Irondequoit  Bay  have  made  at- 
tempts to  protect  the  Bay's  fragile  areas  and  to 
develop  the  Bay  for  recreation.  The  principle  in- 
struments of  control  of  land  use  at  the  local  level 
are  zoning  and  subdivision  regulations.  The  New 
York  Department  of  Environmental  Conservation 
has  jurisdiction  over  development  of  any  navigable 
waters  in  the  state.  By  1977,  the  Planning  Depart- 
ment and  the  Monroe  County  Environmental  Man- 
agement Council  began  development  of  a  coordi- 
nated land  use  plan  for  Irondequoit  Bay.  The  plan 
had  two  avowed  purposes:  (1)  to  protect  the  criti- 
cal features  of  the  bay  to  retain  its  beauty  and 
attraction;  and  (2)  to  develop  the  bay  as  a  recre- 
ational resource.  The  plan  was  adopted  and  imple- 
mented through  land  acquisition,  watershed  co- 
ordination and  other  devices.  The  Irondequoit  Bay 
planning  effort  has  important  implications  for  the 
development  of  a  coastal  zone  management  for 
New  York  State,  in  conformity  with  Federal 
guidelines  prescribed  by  the  Coastal  Zone  Manage- 
ment Act.  (Wilson-Florida) 
W80-05911 


BEACH  ACCESS:  AN  HISTORICAL  OVER- 
VIEW, 

K.  Niven. 

New  York  Sea  Grant  Law  and  Policy  Journal,  Vol 

II,  p  161-199.  1978. 

Descriptors:  'Public  access,  'Beaches,  'Recreation 
facilities,  Public  rights,  Land  use,  Legislation, 
Legal  aspects,  Shore  protection,  Management, 
Public  benefits,  Recreation. 

The  demand  for  beach  access  for  recreational  pur- 
poses is  often  in  direct  conflict  with  the  interests  of 
private  developers.  Generally,  private  interests 
have  prevailed  in  the  past.  The  common  law  has 
responded  in  a  limited  manner  to  the  public  need 
use  of  the  foreshore  for  recreation  Several  doc- 
trines have  been  used  in  the  course  of  history, 
including:  (1)  public  turst;  (2)  customary  rights: 
and  (3)  implied  dedication.  The  inherent  limitations 
of  the  common  law  in  ensuring  beach  access  have 
led  to  recent  statutory  approaches.  The  most  com- 
prehensive bill  introduced  in  Congress  to  date  is 
the  National  Open  Beaches  Bill  of  1973.  The  Bill  is 
limited,  however,  because  it  does  not  create  any 
new  public  rights  beyond  those  protected  by 
common  law  doctrine  applied  in  the  state  courts. 
The  Coastal  Zone  Management  Act  of  1972  may 
help  alleviate  problems  of  lack  of  shore  line  recre- 
ational areas.  Regulatory  techniques  may  assist  in 
restraining  private  development  of  beach  areas  for 
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non-recreational  uses,  but  do  not  by  themselves 
ensure  public  access  to  the  preserved  shoreline. 
Federal,  state  or  municipal  acquisition  of  public 
user  rights  or  easements  would  appear  to  be  the 
most  feasible  solution.  (Wilson-Florida) 
W80-05912 


THE  ACQUISITION  OF  DEVELOPMENT 
RIGHTS  IN  THE  COASTAL  ZONE:  AN  ALTER- 
NATIVE TO  WETLANDS  REGULATION, 

D.  M.  Ascher. 

New  York  Sea  Grant  Law  and  Policy  Journal,  Vol 

II,  p  95-159,  1978. 

Descriptors:  'Development,  'Wetlands,  'Shore 
protection,  Economic  impact,  Regulation,  Coasts, 
Land  use,  Public  rights,  Environmental  control, 
Legal  aspects. 

The  preservation  of  coastal  wetlands  has  become  a 
high  priority  goal,  witnessed  by  the  Coastal  Zone 
Management  Act  and  the  follow  through  by  the 
states  in  developing  coastal  zone  management  pro- 
grams. The  many  benefits  from  coastal  wetlands 
are  not  guaranteed.  Competing  uses  of  coastal 
lands,  especially  those  attending  urbanization  are  a 
constant  threat.  State  and  local  regulations  to 
counter  the  threat  to  wetlands  are  commonplace, 
but  encounter  obstacles  in  the  form  of  constitution- 
al guarantees  of  property  rights.  The  state  legisla- 
tures and  courts  have  gone  a  long  way  towards 
sanctioning  the  concept  of  detachability  and  nego- 
tiability of  development  rights  for  the  purpose  of 
effecting  appropriate  public-private  partnerships  in 
land  development  control.  Recent  experimentation 
with  the  transfer  of  development  rights  from 
parcel  to  parcel  shows  promise  of  achieving  similar 
reservation  of  community  use  or  values  in  wet- 
lands at  a  lower  cost.  Generally  the  courts  have 
confirmed  the  legality  of  the  transfer  of  develop- 
ment rights  technique,  but  have  cautioned  govern- 
ments to  deal  fairly  with  the  private  developer. 
(Wilson-Florida) 
W80-05913 


AQUACULTURE:  EMERGING  ISSUES  OF 
LAW  AND  POLICY, 

G.  Newton. 

New  York  Sea  Grant  Law  and  Policy  Journal,  Vol 

II,  p  45-94,  1978. 

Descriptors:  'Aquaculture,  'Aquatic  plants,  'Re- 
sources development,  'Aquatic  productivity, 
Legal  aspects,  Food,  Energy,  Legislation,  Aquatic 
animals,  Aquatic  algae,  Technology,  Research  and 
development. 

Aquaculture  is  the  husbandry,  through  control 
over  growth  conditions,  of  aquatic  plants  and  ani- 
mals with  population  densities  much  greater  than 
those  which  occur  naturally.  Its  purpose  has  pri- 
marily been  to  produce  aquatic  food  organisms, 
but  recent  concern  over  the  energy  crisis  has 
sparked  a  secondary  interest  in  aquaculture  as  a 
means  of  storing  solar  energy  in  algae.  Although 
only  one  federal  agricultural  act  refers  specifically 
to  aquaculture,  it  can  be  argued  that  aquaculture  is 
a  subset  of  agriculture.  Agricultural  statutes  are 
unclear  as  to  whether  or  not  aquaculture  is  to  be 
included.  Aquaculture  has  numerous  advantages 
over  both  fishing  and  farming.  The  components  of 
a  policy  for  the  successful  development  of  aquacul- 
ture include  encouraging  research  and  technology 
and  also  affording  commercial  aquaculturists  prop- 
erty rights  in  public  waters.  Federal  and  state 
legislative  activities  promoting,  regulating,  re- 
searching and  financing  aquacultural  enterprises 
have  yielded  meager,  disappointing  results.  Some 
form  of  federal  action  will  be  required  to  give 
aquaculture  needed  parity  with  agriculture  because 
of  existing  programs  which  have  created  prefer- 
ences for  agricultural  development  and  operations. 
(Wilson-Florida). 
W80-05914 


UNITED  STATES  V.  NEW  MEXICO  AND  THE 
COURSE  OF  FEDERAL  RESERVED  WATER 
RIGHTS, 

A.  E.  Boles,  Jr.,  and  C.  M.  Elliott. 

University  of  Colorado  Law  Review,  Vol  51,  No 


2,  p  209-235,  Winter  1980. 

Descriptors:  'Federal-state  water  rights  conflicts, 
'Judicial  decisions,  'Reservation  doctrine,  'Water 
rights,  Water  users,  Water  law,  State  jurisdiction, 
Prior  appropriation,  Federal  jurisdiction,  Federal 
reservations,  National  forests,  Streamflow. 

During  the  past  several  years,  western  water  users 
have  reacted  with  alarm  to  an  increasing  federal 
presence  in  water  policy  and  law.  Nontheless,  the 
United  States  Supreme  Court  recently  strength- 
ened the  authority  of  the  states  over  water  in  two 
recent,  concurrent  decisions.  In  United  States  v. 
New  Mexico,  the  Supreme  Court  rebuffed  expan- 
sive federal  claims  to  water  in  the  Gila  National 
Forest  in  New  Mexico.  The  government's  mini- 
mun  stream  flow  claims  were  rejected  as  inconsist- 
ent with  a  primary  purpose  of  a  national  forest, 
namely,  to  enhance  usable  water  quantities  in  the 
arid  west.  The  Court's  decision  clarifies  and  re- 
solves significant  aspects  of  the  reserved  rights 
doctrine  that  have  eluded  legislative  solutions.  The 
basis  for  reserved  rights  lies  in  the  purposes  for 
which  the  land  was  reserved.  Reserved  water 
rights  for  uses  which  conflict  with  a  primary  pur- 
pose will  not  be  recognized.  Thus,  users  of  water 
arising  on  or  flowing  through  a  national  forest, 
whose  priorities  are  later  in  time  than  the  date  of 
the  reservation,  need  not  fear  injury  from  federal 
minimum  stream  flows.  (Wilson-Florida) 
W80-05915 


LATIN  AMERICAN  UNILATERAL  DECLARA- 
TIONS OF  200-MILE  OFFSHORE  EXCLUSIVE 
FISHERIES:     TOWARD     RESOLVING     THE 
PROBLEMS  OF  ACCESS  FACED  BY  THE  U.S. 
TUNAFISH  INDUSTRY, 
Whittier  Coll.,  CA.  School  of  Law. 
J.  M.  Fisher,  S.  Wood,  and  E.  T.  Burge. 
Southwestern  University  Law  Review,  Vol  9,  No 
3,  p  643-670,  1977.  5  Append. 

Descriptors:  'Jurisdiction,  'International  law, 
•Fisheries,  Law  of  the  sea,  International  waters, 
Foreign  countries,  Boundary  disputes,  Fishing,  Ne- 
gotiations, Economic  impact,  Oceans. 

A  growing  number  of  coastal  states,  such  as  Ecua- 
dor, claim  that  the  area  within  200  miles  offshore 
belongs  exclusively  to  them.  The  200  mile  claims, 
if  allowed  to  all  coastal  states,  would  result  in 
municipal  jurisdiction  of  up  to  thirty-five  percent 
of  the  world's  oceans.  This  extension  of  national 
sovereignty  has  had  severe  repercussions  on  the 
tuna  industry  in  the  eastern  Pacific.  This  action  has 
led  to  seizures  of  American  tuna  boats,  fines,  con- 
fiscated catches,  exorbitant  license  fees.  The  uni- 
later  declarations  of  200  mile  offshore  economic 
zones  and  the  access  insecurity  of  the  United  States 
fleet  ultimately  generate  negative  economic  pres- 
sures throughout  the  larger  tuna  industry.  Several 
alternative  methods  of  coping  with  this  problem 
have  been  presented.  Legislation  has  been  enacted 
to  extend  the  territorial  sea  of  the  United  States  to 
200  miles.  However,  analysis  of  this  alternative 
reveals  that  it  has  the  potential  of  making  the 
problem  worse.  The  best  method  appears  to  be  a 
multilateral  resolution  reached  through  negotia- 
tion. The  territorial  sea  must  be  defined  by  interna- 
tional agreement.  (Wilson-Florida) 
W80-05916 


TEXAS  UNDERGROUND  WATER  LAW:  THE 
NEED  FOR  CONSERVATION  AND  PROTEC- 
TION OF  A  LIMITED  RESOURCE, 

G.  D.  Cisneros. 

Texas  Tech  Law  Review,  Vol  1 1,  No  3,  p  637-653, 

Spring  1980. 

Descriptors:  'Texas,  'Water  conservation, 
'Groundwater  availability,  Underground,  Water 
rights,  Legal  aspects,  Water  users,  Legislation,  reg- 
ulation, Water  shortage,  Judicial  decisions. 

Serious  underground  water  problems  have  devel- 
oped in  Texas.  Because  the  development  of  addi- 
tional surface  water  would  require  large  public 
expenditures,  the  need  for  effective  underground 
water  conservation  in  Texas  is  imperative.  Unfor- 
tunately, the  Texas  Supreme  Court  and  legislature 


have  created  a  legal  environment  that  is  incompati- 
ble with  effective  conservation.  The  legal  system's 
failure  can  be  attributed  to  two  factors:  (1)  the 
Supreme  Court  has  continued  to  apply  the  archaic 
English  rule  of  absolute  ownership  of  underground 
water;  and  (2)  the  legislature  has  delegated  the 
power  to  regulate  groundwater  to  those  least  likely 
to  exercise  it  -  the  users  of  underground  water. 
The  1949  Texas  Gound water  District  Act  merely 
provides  for  regulation  upon  a  permissive  basis. 
The  importance  of  underground  water  in  Texas 
distates  that  the  state  adopt  a  system  more  conduc- 
ive to  conservation.  Any  proposal  for  change  will 
not  improve  the  current  system  unless  two  condi- 
tions are  met:  (1)  the  implementation  of  much 
needed  conservation  measures  are  assured,  includ- 
ing production  controls;  and  (2)  individual  ground- 
water users  are  given  a  greater  degree  of  protec- 
tion against  unreasonable  interference  with  their 
property  rights.  (Wilson-Florida) 
W80-05917 


THE  PLIGHT  OF  AMERICAN  CITIZENS  IN- 
JURED BY  TRANSBOUNDARY  RIVER  POL- 
LUTION, 

D.  C.  Arbitblit. 

Ecology  Law  Quarterly,  Vol  8,  No  2,  p  339-370, 

1979. 

Descriptors:  'Water  pollution,  'Remedies, 
'Canada,  'United  states,  Legal  aspects,  Interna- 
tional law,  Jurisdiction,  Judicial  decisions,  State 
jurisdiction,  Treaties,  Water  Law. 

The  legal  remedies  available  to  American  citizens 
injured  by  transboundary  pollution  are  analyzed.  A 
direct  action  against  Canadian  polluters,  either  pri- 
vate or  governmental,  will  fail  because  Canadian 
courts  lack  jurisdiction.  Using  state  long-arm  stat- 
utes to  obtain  jurisdiction  over  Canadian  defend- 
ants will  fail  because  Canadian  law  will  not  en- 
force judgments  based  on  such  jurisdiction.  The 
Boundary  Waters  Treaty  between  the  United 
States  and  Canada  provides  some  relief  for  Ameri- 
can citizens  injured  by  Canadian  water  pollution. 
However,  the  treaty  has  no  enforcement  mecha- 
nism to  settle  transboundary  pollution  disputes. 
The  only  possibility  for  recovery  arises  from  the 
1976  Foreign  Sovereign  Immunities  Act  (FSIA). 
Foreign  nations  have  a  duty  to  prevent  private 
parties  from  causing  transboundary  pollution.  An 
FSIA  suit  would  give  American  citizens  the  means 
to  enforce  this  duty  against  the  Canadian  govern- 
ment. Jurisdictional  problems  inherent  in  direct  or 
long-arm  actions  would  be  avoided.  An  FSIA  suit 
would  provide  an  effective  and  predictable  resolu- 
tion of  Canadian-American  transboundary  dis- 
putes, by  protecting  American  interests  without 
unduly  burdening  Canadian  expectations.  (Daniels- 
Florida) 
W80-05918 


OIL  AND  GAS  OPERATIONS  IN  THE  ATLAN- 
TIC OUTER  CONTINENTAL  SHELF:  AN 
OVERVIEW  OF  THE  REGULATORY  AND 
LITIGATION-RELATED  CONSTRAINTS  TO 
DEVELOPMENT, 
G  D.  C.  Best. 

Connecticut  Law  Review,  Vol  11,  No  3,  p  459- 
481,  Spring  1979. 

Descriptors:  'Continental  shelf,  'Atlantic  ocean, 
'Oil  industry,  'Resources  development,  Leases, 
Federal  government,  Oil  pollution,  Legal  aspects, 
Environmental  effects,  Federal  jurisdiction,  Legis- 
lation, State  governments. 

The  history  of  oil  and  gas  leasing  and  development 
in  the  Atlantic  outer  continental  shelf  (OCS)  has 
been  inhibited  by  regulatory  and  litigation-related 
constraints.  From  its  inception,  federal  leasing  in 
the  frontier  areas  of  the  Atlantic  OCS  has  generat- 
ed controversy  and  provoked  judicial  challenge.  A 
combination  of  factors  has  resulted  in  strong  resis- 
tance to  accelerated  leasing  by  state  officials,  coast- 
al communities,  and  affected  interest  groups.  In 
addition  to  state  and  local  resistance,  any  operator 
involved  in  OCS  development  must  also  deal  with 
a  complex  regulatory  scheme  administered  by  a 
vast  array  of  federal  and  state  agencies  whose 
statutory  mandates  are  frequently  inconsistent  and 
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ambiguous.  These  numerous  regulatory  obstacles 
have  led  to  much  litigation.  Courts  are  reluctant  to 
grant  injunctive  relief  where  there  is  a  public  inter- 
est in  a  project  or  regulatory  program.  Recent 
legislation  was  drafted  to  obivate  certain  causes  of 
public  disaffection  with  the  OCS  leasing  process. 
A  significant  effect  has  been  increased  state  partici- 
pation in  all  phases  of  the  regulatory  process. 
(Wilson-Florida) 
W80-05919 


AN  ENVIRONMENTAL  ASSESSMENT  OF 
EMERGING  INTERNATIONAL  FISHERIES 
DOCTRINE, 

J.  Boak. 

Columbia  Journal  of  Environmental  Law,  Vol.  4, 

No.  l,p  143-166,  Fall  1977. 

Descriptors:  *Fish  management,  'Marine  fisheries, 
'International  law,  'Fish  conservation,  Econom- 
ics, Concersation,  Environmental  effects,  Legisla- 
tion, Law  of  the  sea,  International  commissions. 

Recently  worldwide  interest  has  grown  in  the  doc- 
trines of  international  law  governing  the  living  sea 
resources.  Due  to  a  rising  environmental  con- 
sciousness in  the  United  States,  a  decidedly  conser- 
vationist view  has  developed.  This  view  is  em- 
bodied in  the  1976  Fisheries  Conservation  and 
Management  Act.  The  international  regime  is  the 
conglomerate  of  doctrines  developed  by  the  ac- 
tions of  individual  nations,  agreements  between 
nations,  and  various  international  agreements,  and 
tends  to  be  dominated  by  economic  factors.  An 
environmentally  sound  fiseries  management  regime 
should  include  the  following  standards:  (1)  maxi- 
mum sustainable  yield;  (2)  maximum  economic 
yield;  and  (3)  optimum  sustainable  yield.  From  an 
environmental  standpoint,  maximum  sustainable 
yield  has  the  most  immediate  appeal.  There  are 
three  major  approaches  to  fishery  regulation:  (1) 
unilateral  action;  (2)  bilateral  treaties  or  multilater- 
al conventions;  and  (3)  international  treaties  draft- 
ed by  the  Law  of  the  Sea  Conference.  This  latter 
method  has  the  greatest  potential  for  achieving 
fishery  conservation  goals.  (Wilson-Florida) 
W80-05920 


LAW  OF  THE  SEA  -  THE  INTEGRATION  OF 
THE  SYSTEM  OF  SETTLEMENT  OF  DIS- 
PUTES UNDER  THE  DRAFT  CONVENTION 
AS  A  WHOLE, 

United  Nations  Secretariat. 

A.  O.  Adede. 

American  Journal  of  International  Law,  Vol  72, 

No  1,  p  84-95,  January  1978. 

Descriptors:  "Law  of  the  sea,  *  International 
waters,  'Remedies,  'Beds  under  water,  Interna- 
tional law.  Water  law,  Judicial  decisions,  Econom- 
ics, Foreign  waters,  Governmental  interrelations, 
Governments,  Jurisdiction. 

An  important  aspect  of  the  Convention  on  the 
Law  of  the  Sea  was  to  develop  an  effective  and 
comprehensive  system  for  the  peaceful  settlement 
of  disputes  which  may  arise  from  the  interpretation 
and  application  of  the  Convention.  This  was  the 
exclusive  aim  of  the  Revised  Single  Negotiating 
Text.  The  result  was  two  separate  systems:  (1) 
dealing  exclusively  with  seabed  disputes;  and  (2) 
dealing  with  a  comprehensive  approach  under  the 
Convention  as  a  whole.  In  1976,  the  Seabed  dis- 
pute system  was  integrated  into  the  system  for 
settling  disputes  on  the  whole.  A  Seabed  Disputes 
Chamber  of  the  Law  of  the  Sea  Tribunal  was 
established  and  articles  pertaining  to  its  jurisdiction 
and  settlement  procedures  were  set  forth.  Limita- 
tions were  placed  on  the  applicability  of  the  dis- 
putes-settlement section,  to  balance  the  needs  of 
coastal  states  which  need  protection  from  vexa- 
tious claims  with  the  need  for  peaceful  judicial 
settlement  of  disputes.  Arbitration  was  also  offered 
as  a  procedure  for  dispute  settlement.  The  result  is 
a  system  whereby  justiciable  disputes  are  submitted 
to  proper  forums  for  peaceful  settlement.  (Tabano- 
Florida) 
W80-05921 


THE  THIRD  UNITED  NATION'S  CONFER- 
ENCE ON  THE  LAW  OF  THE  SEA:  THE  1977 
NEW  YORK  SESSION, 

Miami  Univ.,  FL. 

B.  H.  Oxman. 

The  American  Journal  of  International  Law,  Vol 

72,  No  1,  p  57-83,  January  1978. 

Descriptors:  'United  nations,  'Law  of  the  sea, 
•Continental  shelf,  International  law,  Regimes, 
Conferences,  Resource  allocation,  International 
waters,  Environmental  controls,  Economic  impact, 
United  Nations. 

The  Third  United  Nation's  Conference  on  the  Law 
of  the  Sea  after  the  1977  New  York  Session  was  on 
the  verge  of  general  agreement  on  the  entire  law  of 
the  sea  except  for  deep  seabeds.  The  deep  seabed 
issue  is  briefly  discussed.  The  Conference's  work 
on  other  issues  included:  (1)  three  major  'received' 
regimes  were  accepted  -  the  territorial  sea  (and 
contiguous  zone),  the  continental  seas  and  the  high 
seas;  (2)  unimpeded  transit  through,  over  and 
under  routes  used  for  interational  navigation  was 
provided  for  connecting  points  outside  coastal 
state  'sovereign'  waters,  irrespective  of  the  exten- 
sion of  coastal  states  internal  waters,  territorial  sea, 
or  archipelagic  waters  embracing  such  routes;  (3) 
optimum  utilization  of  economiczone  fisheries  and 
some  revenue  sharing  from  mineral  exploitation  of 
the  continental  margin  beyond  200  miles  became 
mandatory;  and  (4)  broad  new  rules  were  adopted 
regarding  the  implementation  of  international  envi- 
ronmental law.  The  first  three  parts  will  probably 
be  regarded  by  many  states  as  declaratory  of  inter- 
national law.  As  to  the  latter  action,  opposition  is 
likely,  (Daniels-Florida) 
W80-05922 


THE  WATER  INDUSTRY  IN  SOUTH  AFRICA, 

South  African  Water  Information  Centre,  Pretoria. 
P.  J.  Aucamp. 
1978.  43  p  7  Fig. 

Descriptors:  'Water  management(Applied),  'Plan- 
ning, 'Water  resources.  Water  utilization,  Water 
supply,  Irrigation  practices,  Water  conservation, 
Water  demand,  Public  health,  Water  pollution,  In- 
dustrial water,  Waste  water  treatment,  Radioactive 
wastes,  Economics,  'South  Africa. 

Responsibility  for  the  supply  of  sufficient  water  for 
essential  purposes  and  the  promotion  of  effective 
use  of  this  water  in  Soth  Africa  is  in  the  hands  of 
the  Department  of  Water  Affairs.  Major  subdivi- 
sions in  the  Department  are:  (1)  Scientific  Services, 
(2)  Planning,  (3)  Works,  1(4)  Supervision,  (5)  Law 
Enforcement,  (6)  Administration  and  Finance,  and 
(7)  the  South  West  African  division.  Research 
activities  are  designed  to  control  water  supplies  to 
the  best  advantage  of  the  entire  population.  Cur- 
rently, approximately  40  projects  are  under  con- 
struction in  various  parts  of  the  country.  Other 
departments  involved  in  the  South  Africa's  water 
industry  are  the  Department  of  Health,  the  Depart- 
ment of  Agricultural  Technical  Services,  the  De- 
partment of  Forestry,  and  the  South  African 
Bureau  of  Standards.  The  Water  Research  Com- 
mission plays  a  major  role  in  the  area  of  research. 
Problem  areas  where  research  is  being  conducted 
include  consumption,  desalination,  reclamation,  ef- 
fluents, and  industrial  consumption.  Technology 
transfer  and  the  promotion  of  the  application  of 
research  results  are  also  important  functions  of  the 
Commission.  The  Council  for  Scientific  and  Indus- 
trial Research,  composed  of  16  nation  research 
institutes  and  laboratories,  and  25  research  units,  is 
also  a  major  contributor  to  water  research  in  the 
country.  The  Electric  Supply  Commission 
(ESCOM)  and  the  Iron  and  Steel  Industrial  Corpo- 
ration (ISCOR)  are  used  to  illustrate  water  and 
effluent  management.  Other  areas  discussed  in- 
clude the  Rand  Water  Board,  a  bulk  supplier  of 
potable  water;  the  Atomic  Energy  board;  and 
Water  pollution.  (Seigler-IPA) 
W80-05984 


6G.  Ecologic  Impact  Of 
Water  Development 


LIBBY  DAM  PROJECT:  EX-POST  FACTO 
ANALYSIS  OF  SELECTED  ENVIRONMENTAL 
IMPACTS,  MITIGATION  COMMITMENTS, 
RECREATION  USAGE  AND  HYDROELEC- 
TRIC POWER  PRODUCTION, 
Montana  Univ.,  Missoula.  School  of  Forestry. 
V.  A.  Ciliberti,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-200090, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Montana  Water  Resources  Research  Center,  Mon- 
tana State  Univ.,  Bozeman.  Report  No  106,  1980 
138  p,  22  Fig,  11  Tab,  131  Ref.  OWRT  A- 106- 
MONT(l),  14-34-0001-0128. 

Descriptors.  'Dam  construction,  'Environmental 
effects,  'Analysis,  'Aquatic  habitats,  'Recreation 
demand,  'Water  quality,  'Wildlife  habitats,  Hy- 
droelectric power,  Flood  control,  Peaking  capac- 
ity. Reservoir  operations,  Streamflow,  Sediment 
discharge,  Water  chemistry,  Fish  populations, 
Stage-discharge  relations,  Supersaturation,  Tem- 
perature, Channel  morphology,  'Post-impound- 
ment, 'Libby  Dam(MT),  Kootenai  River,  'Mon- 
tana, Lake  Koocanusa,  Fisher  River,  Wolf  Creek, 
Post-construction  analysis,  Re-regulation  dam, 
Stage  fluctuations,  Highway  relocation.  Railroad 
relocation. 

Water  impoundment  projects  generally  impact  the 
nver  below  the  dam  Frequently  the  construction 
contract  provides  for  mitigation  of  adverse  im- 
pacts The  Libby  Project,  authorized  primarily  for 
hydro-electric  power  generation  and  flood  control 
and  to  provide  navigation  and  recreation  as  sec- 
ondary benefits,  caused  the  inundation  of  a  big- 
game  winter  range,  the  relocation  of  a  railroad  and 
a  highway  in  addition  to  damming  a  river  The 
Army  Corps  of  Engineers  in  cooperation  with  the 
Montana  Department  of  Fish  and  Game  and  others 
engaged  in  a  number  of  wildlife  mitigation  pro- 
jects. The  effects  of  the  Libby  Project  on  the 
Kootenai  River  and  the  degree  of  realization  of  the 
Wildlife  mitigation  were  evaluated.  Big-game  miti- 
gation is  largely  unsuccessful  due  to  the  increased 
frequency  and  magnitude  of  the  river  stage  fluctu- 
ations. Nitrate  and  phosphate  concentrations  in  the 
Kootenai  River  have  been  reduced.  As  a  result  of 
the  channel  alterations  in  Fisher  River  and  Wolf 
Creek,  substantial  amounts  of  suspended  sediment 
continue  to  be  discharged  into  the  Kootenai  River. 
Recreation  usage  at  the  project  site  has  been  con- 
siderably below  predictions  but  appears  to  be  in- 
creasing. For  water-years  1977  and  1978  electric 
power  generation  has  been  about  73%  of  initial 
projection.  Generator  use  has  averaged  47%  with 
four  turbines.  The  installation  of  4  additional  tur- 
bines at  Libby  Dam  will  reduce  current  average 
turbine  use  to  21%.  Water  diverted  out  of  the 
Kootenai  River  in  Canada  will  further  reduce  the 
turbine  load  factor. 
W80-05794 


PUBLIC  INVOLVEMENT  LN  OFFSHORE  OIL 
DEVELOPMENT:  LESSONS  FROM  NEW  ENG- 
LAND, 

Rhose  Island  Univ.,  Kingston.  Coastal  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  6E 

W8O-O59O0 


OCS   DEVELOPMEN:   A   NEW   LAW   AND   A 
NEW  BEGINNING, 

House,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-O5901 


IRONDEQUOLT  BAY  DEVELOPMENT  PLAN- 
NING: SOME  IMPLICATIONS  FOR  INSTITU- 
TIONAL REFORM. 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05911 


BEACH    ACCESS:    AN    HISTORICAL    OVER- 
VIEW, 
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For  primary  bibliographic  entry  see  Field  6E. 
W80-05912 


THE  ACQUISITION  OF  DEVELOPMENT 
RIGHTS  IN  THE  COASTAL  ZONE:  AN  ALTER- 
NATIVE TO  WETLANDS  REGULATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05913 


7.  RESOURCES  DATA 
7A.  Network  Design 


ANALYSIS  OF  ARIZONA  FLOOD  DATA  NET- 
WORK FOR  REGIONAL  INFORMATION, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

G.  D.  Tasker,  and  M.  E.  Moss. 

Water  Resources  Research,  Vol  15,  No  6,  p  1791- 

1796,  December  1979.  7  Fig,  1  Tab,  5  Ref. 

Descriptors:  *Regional  analysis,  'Arizona,  'Flood 
data,  'Networks,  'Data  collections,  Model  studies, 
Methodology,  Regression  analysis,  Streamflow, 
Gaging  stations,  Flood  forecasting,  Flood  frequen- 
cy, Project  planning,  Costs,  Feasability  studies, 
'Northwest  Arizona,  'Network  analysis,  Regional 
information  technique. 

The  technique  known  as  Network  Analysis  for 
Regional  Information  is  used  for  a  network  of 
stream-gaging  stations  in  northwest  Arizona  in 
order  to  suggest  a  logical  gaging  strategy  for  the 
area.  This  procedure  uses  a  Bayesian  estimation 
scheme  to  arrive  at  the  relationship  between  infor- 
mation content  of  a  regional  regression  and  the 
level  of  data  availability  (measured  by  the  number 
of  stations  and  harmonic  mean  record  length). 
Superimposed  on  this  relationship  is  the  relation- 
ship between  estimated  network  operating  costs 
for  planning  periods  of  10,  20,  and  30  years  for 
alternative  gaging  strategies.  These  relationships 
are  used  to  develop  the  relationship  between  ex- 
pected information  content  of  the  network  and 
estimated  cost  of  network  operation,  which,  in 
turn,  can  be  used  to  suggest  the  best  gaging  strat- 
egy to  pursue  in  an  uncertain  future.  (Kosco- 
USGS) 
W80-05706 


OVERVIEW  OF  CONFERENCE  ON  HYDRO- 
LOGIC  DATA  NETWORKS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

W.  B.  Langbein. 

Water  Resources  Research,  Vol  15,  No  6,  p  1867- 

1871,  December  1979.  17  Ref. 

Descriptors:  'Hydrologic  data,  'Network  design, 
'Design  criteria,  'Research  and  development, 
Data  collections,  Costs. 

The  conference  on  hydrologic  data  networks  dealt 
chiefly  with  the  state  of  the  art  and  current  re- 
search on  network  design  for  the  efficient  and 
effective  collection  of  useful  data.  Queries  were 
raised  about  the  difficulties  in  defining  the  objec- 
tives of  a  network,  about  the  roles  of  optimization 
and  of  simplicity,  about  the  use  of  information 
transfer,  about  the  definition  of  network  design, 
and  why  applications  of  research  results  have  yet 
been  few.  The  many  different  techniques  that  were 
espoused  and  discussed  at  the  conference  made  it 
clear  that  network  design  does  not  involve  a  single 
formulation.  The  overriding  message  was  also 
clear  that  some  sort  of  systematic  analysis  is 
needed  to  assure  that  proliferating  data  networks 
achieve  their  scientific  and  social  objectives.  For 
this  reason,  recommendations  were  offered  in  the 
form  of  audits  of  existing  data  systems,  and  of  plans 
for  technological  coordination  to  supplement  on- 
going operational  coordination.  (Kosco-USGS) 
W80-05707 


THE  NATIONAL  WATER  DATA  NETWORK:  A 
CASE  HISTORY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 


R.  H.  Langford,  and  F.  P.  Kapinos. 

Water  Resources  Research,  Vol  15,  No  6,  p  1687- 

1691,  December  1979.  4  Fig,  6  Ref. 

Descriptors:  'Hydrologic  data,  'Network  design, 
'Data  collections,  'Water  resources,  'Planning, 
Methodology,  Evaluation,  Surface  waters, 
Groundwater,  Water  quality,  Monitoring,  Infor- 
mation retrieval,  Analytical  techniques,  Coordina- 
tion, 'Office  of  Water  Data 
Coordination(OWDC),  'National  Water  Data  Net- 
work. 

In  1964,  the  Bureau  of  the  Budget  (now  the  Office 
of  Management  and  Budget)  issued  Circular  A-67 
to  coordinate  water-data  acquisition  activities  by 
Federal  agencies.  Under  Circular  A-67,  the  De- 
partment of  the  Interior's  Office  of  Water  Data 
Coordination  (OWDC)  has  the  responsibility  to: 
(1)  Maintain  a  catalog  of  information  on  water 
data;  (2)  undertake  a  continuing  review  of  water- 
data  requirements;  (3)  prepare  a  Federal  plan  for 
efficient  utilization  of  water-data  activities;  and  (4) 
design  a  national  water  data  network.  A  concept  of 
three  levels  of  information  was  developed  as  the 
rationale  for  national  network  planning.  The  three 
levels  are:  Level  I— a  base  level  of  information  for 
national  and  regional  planning  and  assessment; 
level  II-data  needs  for  subregional  planning  and 
assessment;  and  level  Ill-data  for  operation  and 
management  at  the  local  level.  Several  elements  of 
level  I  of  the  national  network  have  been  totally  or 
partially  implemented,  including:  (1)  The  stream- 
flow  and  stream-quality  accounting  elements;  (2) 
the  water-use  accounting  element;  (3)  the  water- 
quality  surveillance  element;  and  (4)  the  flood  sur- 
veillance element.  The  National  Water  Data  Net- 
work is  coordinated  through  an  interagency  proc- 
ess involving  more  than  30  Federal  agencies  and 
numerous  non-Federal  organizations  interested  in 
water-data  acquisition.  As  part  of  this  coordination 
process,  the  Catalog  of  Information  on  Water  Data 
is  maintained  and  is  used  as  the  basis  for  planning 
the  operation  of  the  network.  Through  the  Nation- 
al Water  Data  Exchange  (NAWDEX),  established 
as  an  outgrowth  of  the  coordination  activity,  the 
water-data  information  base  is  being  expanded  con- 
tinually. (Kosco-USGS) 
W80-05708 


SOME  BASIC  CONSIDERATIONS  IN  THE 
DESIGN  OF  HYDROLOGIC  DATA  NET- 
WORKS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

M.  E.  Moss. 

Water  Resources  Research,  Vol  15,  No  6,  p  1673- 

1676,  December  1979.  24  Ref. 

Descriptors:  'Network  design,  'Hydrologic  data, 
'Data  collections,  'Evaluation,  Regional  analysis, 
Forecasting. 

Two  considerations  of  data  network  design  are  the 
random  nature  of  the  hydrologic  phenomena  and 
the  uses  that  will  be  made  of  the  data.  Information 
from  the  data  is  usually  measured  in  a  parametric 
statistical  sense,  although  the  data  user  is  more 
concerned  with  the  integrated  measure  of  informa- 
tion-what  impact  does  the  lack  of  perfect  hydrolo- 
gic information  have  on  the  ensuing  decisions.  The 
efficiency  of  the  data  collection  and  the  effective- 
ness of  the  resulting  information,  must  be  integrat- 
ed to  achieve  a  complete  network  design. 
W80-05709 


SPACE,  TIME,  AND  THE  THIRD  DIMENSION 
(MODEL  ERROR), 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

M.  E.  Moss. 

Water  Resources  Research,  Vol  15,  No  6,  p  1797- 

1800,  December  1979.  8  Fig,  5  Ref. 

Descriptors:  'Model  studies,  'Hydrologic  data, 
'Data  collections,  'Network  design,  Statistical 
methods,  Regional  analysis,  Regression  analysis, 
Streamflow  forecasting,  Estimating,  'Model  error, 
•Space-time  tradeoff,  'Network  Analysis  for  Re- 
gional Information. 


The  space-time  tradeoff  of  hydrologic  data  collec- 
tion (the  ability  to  substitute  spatial  coverage  for 
temporal  extension  of  records  or  vice  versa)  is 
controlled  jointly  by  the  statistical  properties  of 
the  phenomena  that  are  being  measured  and  by  the 
model  that  is  used  to  meld  the  information  sources. 
The  control  exerted  on  the  space-time  tradeoff  by 
the  model  and  its  accompanying  errors  has  seldom 
been  studied  explicity.  The  technique,  known  as 
Network  Analyses  for  Regional  Information 
(NARI),  permits  such  a  study  of  the  regional  re- 
gression model  that  is  used  to  relate  streamflow 
parameters  to  the  physical  and  climatic  character- 
istics of  the  drainage  basin.  The  NARI  technique 
shows  that  model  improvement  is  a  viable  and 
sometimes  necessary  means  of  improving  regional 
data  collection  systems.  Model  improvement  pro- 
vides an  immediate  increase  in  the  accuracy  of 
regional  parameter  estimation  and  also  increases 
the  information  potential  of  future  data  collection. 
Model  improvement,  which  can  only  be  measured 
in  a  statistical  sense,  cannot  be  quantitatively  esti- 
mated prior  to  its  achievement;  thus  an  attempt  to 
upgrade  a  particular  model  entails  a  certain  degree 
of  risk  on  the  part  of  the  hydrologist.  (Kosco- 
USGS) 
W80-05713 


WATER  RESOURCES  ACTIVITIES  IN  ILLI- 
NOIS, 1979, 

Geological  Survey,  Champaign,  IL.  Water  Re- 
sources Div. 

D.  E.  Winget,  and  M.  L.  Garrelts. 
Geological  Survey  Illinois  District  Report,  1979. 
51  p. 

Descriptors:  'Illinois,  'Water  resources,  'Projects, 
'Water  year,  'Reviews,  Surface  waters,  Ground- 
water, Programs,  Data  collections,  Streamflow, 
Discharge(Water),  Floods,  Water  quality,  Hydrol- 
ogy, Sampling,  Measurement,  Sites,  Project  type, 
Project  objective,  Project  approach,  Project  prog- 


This  report  details  the  activities  of  the  U.S.  Geo- 
logical Survey,  Water  Resources  Division  in  Illi- 
nois. Part  A  of  the  report  contains  two  tables.  One 
table  shows  station  numbers,  names,  and  types  of 
data  collected  for  surface-water  stations.  Another 
table  shows  station  numbers,  well  numbers,  owner- 
ship, and  type  of  data  collected  for  ground-water 
stations.  Ground-water  stations  are  grouped  by 
counties.  Part  B  contains  a  brief  outline  of  the 
status  of  water-resources  projects  in  progress  in 
Illinois  during  1979  water  year.  (Kosco-USGS) 
W80-05715 


7B.  Data  Acquisition 


SATELLITES  AS  AID  TO  WATER  RESOURCE 
MANAGERS, 

National  Environmental  Satellite  Service,  Wash- 
ington, DC. 

D.  F.  McGinnis,  Jr.,  R.  A.  Scofield,  S.  R. 
Schneider,  and  C.  P.  Berg. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR1,  Proceedings  Paper 
15244,  p  1-19,  March  1980.  14  Fig,  1  Tab,  17  Ref,  1 
Append. 

Descriptors:  'Remote  sensing,  'Water  resources, 
'Satellites(Artificial),  'Water 

management(Applied),  Snow,  Snow  cover,  Snow 
surveys,  Floods,  Rivers,  Ice,  Ice  cover,  Rainfall, 
Storms,  Hurricanes,  Data  processing,  Mapping. 

Satellite  imagery  and  digital  data  have  been  ap- 
plied to  solve  water  resource  problems.  Areal 
snowcover  determinations,  monitoring  of  river  ice 
breakup,  mapping  of  flood  extent,  and  precipitation 
estimates  have  been  derived  from  polar-orbiting 
and  geostationary  satellite  data.  The  operational 
snowmapping  program  at  the  National  Environ- 
mental Satellite  Service  provides  snowcover  data 
to  requesting  federal,  state,  and  local  agencies  for 
use  in  reservoir  release  decisions,  water  resource 
planning,  flood  forecasting,  and  runoff  modeling. 
Satellite  data  can  be  used  to  monitor  ice  breakup 
on  major  river  systems.  During  April  4-14,  1976, 
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lengths  of  individual  ice-covered  reaches  on  Can- 
ada's Ottawa  River  were  measured  daily.  Major 
floods  in  the  United  States  have  been  observed  on 
satellite  imagery  and  flood-extent  maps  produced. 
Case  studies  were  presented  for  the  Mississippi 
River  flood  of  1973  and  the  Red  River  of  the 
North  flood  of  1978.  (Sims-ISWS) 
W80-05731 


THERMOGRAPHY  FOR  ESTIMATING  NEAR- 
SURFACE  SOIL  MOISTURE  UNDER  DEVEL- 
OPING CROP  CANOPIES, 

South   Dakota   State   Univ.,    Brookings,    Remote 

Sensing  Inst. 

J.  L.  Heilman,  and  D.  G.  Moore. 

Journal  of  Applied  Meteorology,  Vol  19,  No  3,  p 

324-328,  March  1980.  5  Fig,  10  Ref.  NASA  NAS5- 

24206. 

Descriptors:  'Remote  sensing,  'Soil  moisture, 
*Crops,  Satellites(Artificial),  Aircraft,  Infrared  ra- 
diation, Canopy,  Soils,  Moisture  content,  Soil 
water,  Temperature,  Soil  temperature,  Air  tem- 
perature, Agriculture,  Crop  canopy. 

Previous  investigations  of  thermal  infrared  tech- 
niques using  remote  sensors  (thermography)  for 
estimating  soil  water  content  have  been  limited 
primarily  to  bare  soil.  Ground-based  and  aircraft 
investigations  were  conducted  to  evaluate  the  po- 
tential for  extending  the  thermography  approach 
to  developing  crop  canopies.  A  significant  expo- 
nential relationship  was  found  between  the  volu- 
metric soil  water  content  in  the  0-4  cm  soil  layer 
and  the  diurnal  difference  between  surface  soil 
temperature  measured  at  0230  and  1330  LST  (sat- 
ellite overpass  times  of  NASA's  Heat  Capacity 
Mapping  Mission-HCMM).  Surface  soil  tempera- 
tures were  estimated  using  minimum  air  tempera- 
ture, percent  cover  of  the  canopy,  and  remote 
measurements  of  canopy  temperature.  Results  of 
the  investigation  demonstrated  that  thermography 
can  potentially  be  used  to  estimate  soil  temperature 
and  soil  moisture  throughout  a  complete  growing 
season  for  a  number  of  different  crops  and  soils. 
(Sims-ISWS) 
W80-05768 


PRELIMINARY  ASSESSMENT  OF  DIFFER- 
ENT METHODS  FOR  BEDROCK  WATER 
WELL  LOCATION  AND  EVALUATION, 

Vermont  Univ.,  Burlington.  Dept.  of  Geology. 
W.  Wagner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-200116, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Vermont  University  Technical  Report,  1979,  26  p. 
107  Fig,  9  Ref,  2  Append.  OWRT  A-030-VT(l), 
14-34-001-9048. 

Descriptors:  'Groundwater,  'Groundwater  avail- 
ability, 'Geophysical  surveys,  'Water  wells,  'Bed- 
rock, Geophysical,  Groundwater  potential,  Hydro- 
geology,  Logging,  Electrical  well  logging,  On-site 
investigations,  Mapping,  Borehole  geophysics, 
Magnetic  studies,  Fracture  permeability,  'Ver- 
mont, Proton  precession  magnetometer. 

The  purpose  of  this  study  is  to  evaluate  the  use  of  a 
proton  precession  magnometer  for  locating  frac- 
tures in  bedrock  having  a  potential  for  high  yield 
water  wells,  and  geophysical  bore  hole  logging 
(caliper,  electric,  and  gamma  ray)  of  wells  to  assess 
their  profile  characteristics  and  the  possibility  for 
guiding  modifications  intended  to  produce  higher 
yields.  Field  testing  of  more  than  21  different  sites 
with  the  magnetometer  and  23  individual  wells 
provided  extensive  data  from  different  geologic, 
hydrologic,  and  man-made  conditions.  Magnetic 
surveys  in  many  but  not  all  cases  reveal  the  pres- 
ence of  bedrock  fractures  by  a  linear  positive  mag- 
netic anomaly.  These  anomalies  in  some  cases  cor- 
respond with  fracture  (question)-trace  linears  on 
aerial  photographs.  They  were  also  related  to 
dikes,  faults  and  manmade  features  with  less  cer- 
tain but  possibly  important  influences  by  metamor- 
phic  foliation.  The  cause(s)  of  anomalies  over  frac- 
ture (question)-trace  is  not  known.  A  definite  cor- 
relation between  magnetic  anomalies  and  ground- 
water is  found.  Different  methods  for  locating 
water  wells  by  magnetic  surveys  are  evaluated 


and,  in  general,  show  definite  promise.  Caliper  and 
resistivity  logs  from  bore  hole  logging  surveys 
show  significant  relationships  to  water  bearing 
fractures;  gamma  ray  logs  show  no  such  relation- 
ships. This  study  shows  that  both  high  and  low 
yield  wells  may  penetrate  rock  which  is  heavily 
fractured.  The  potential  for  using  logs  to  charac- 
terize the  degree  of  fracturing  is  good,  but  not  for 
distinguishing  water  bearing  versus  non-water 
bearing  fractures. 
W80-05792 


FLOWS  ABOVE  OSCILLATORY  RIPPLES, 

Research  Inst,  for  Applied  Mechanics,  Fukuoka 

(Japan). 

H.  Honji,  A.  Kaneko.  and  N.  Matsunaga. 

Sedimentology,  Vol  27,  No  2,  p  225-229,  April 

1980.  7  Fig,  12  Ref. 

Descriptors:  'Hydraulic  models,  'Flow  separation, 
•Vortices,  'Sand  waves,  Erosion,  Laboratory 
tests,  Model  studies,  Foreign  research,  Methodolo- 
gy, Ripple  marks,  Laboratory  equipment,  Beds 
under  water,  Oscillatory  flow,  Water  tunnel,  Flow 
visualization. 

The  flows  above  ripples  of  glass  beads  and  ripple 
models  were  visualized  in  an  oscillatory  water 
tunnel.  The  experiments  were  carried  out  using  a 
closed-type  3  m  water  tunnel,  of  which  a  horizon- 
tal test  section  was  1 20  cm  in  length  and  1 5  cm  in 
width  and  in  height.  Water  in  the  tunnel  was 
oscillated  by  a  motor-driven  piston.  Flows  were 
visualized  by  means  of  the  methods  of  direct 
shadow,  dye  generation,  and  suspension  of  alumi- 
num flakes.  Flow  patterns  were  photographed 
with  a  35  mm  camera  at  rest  with  respect  to  the 
tunnel.  Some  ripples  were  observed  to  form  with- 
out flow  separation.  Two  types  of  vortices,  the 
standing  vortices  without  flow  separation  and  the 
separation  vortices,  were  observed,  and  their  simi- 
larity was  discussed.  (Humphreys-ISWS) 
W80-05852 


RAPID  DETERMINATION  OF  SOJX  WATER 
CHARACTERISTIC  BY  THERMOCOUPLE 
PSYCHROMETRY, 

Soil  Conservation  Service,  Price,  UT. 

For  primary  bibliographic   entry   see   Field   2G. 

W80-05871 


RECENT  VEGETATION  CHANGES  ALONG 
THE  COLORADO  RIVER  BETWEEN  GLEN 
CANYON  DAM  AND  LAKE  MEAD,  ARIZONA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  21. 
W80-O5880 


DETERMINATION  OF  LAND  USE  FROM 
LANDSAT  IMAGERY:  APPLICATIONS  TO 
HYDROLOGIC  MODELING, 

Hydrologic  Engineering  Center,  Davis,  CA. 
Research  Note  No  7,  November  1979.  75  p  22  Fig, 
36  Tab,  24  Ref,  3  Append. 

Descriptors:  'Land  use,  'Remote  sensing,  'Hy- 
drology, 'Analytical  tecniques,  Model  studies, 
Satellites(Artificial),  WatershedsfJBasins),  Mapping, 
Surveys,  Forests,  Water,  Pastures,  Ranges,  Quar- 
ries, Runoff,  Discharge(Water),  Frequency  curves, 
LANDSAT,  Residential  area. 

An  operational  procedue  for  determining  land  use 
from  LANDSAT  imagery  was  applied  to  five 
watersheds:  Crow  Creek,  Walnut  Creek,  Rowlett 
Creek,  Pennypack  Creek,  and  Castro  Valley  (Uni- 
versity of  California,  Davis  (UCD)  staff  perform- 
ing the  work  on  the  latter  three  watersheds).  Based 
on  this  work  the  following  conclusions  can  be 
made:  (1)  At  the  grid  cell  level  LANDSAT  land 
use  was  in  error  approximately  one-third  of  the 
time.  (2)  By  aggregating  land  use  over  the  entire 
watershed,  LANDSAT's  average  misclassification 
of  land  use  reduces  to  2-8%  for  the  major  land  use 
categories.  (3)  The  commercial  classification  was 
less  accurate  at  the  grid  cell  level  than  the  UCD 
procedure  classification;  errors  at  the  watershed 
level  were  nearly  the  same  for  both.  (4)  Evaluated 


in  terms  of  the  difference  in  discharge  frequency 
curves  derived  using  the  same  hydrologic  model 
but  different  land  use  (LANDSAT  and  conven- 
tional), the  LANDSAT  derived  land  use  fond  to 
be  completely  adequate.  The  number  and  type  of 
land  use  categories  derived  from  LANDAT  data 
were  sufficient  to  be  able  to  apply  two  standard 
hydrologic  modeling  techniques:  Snyder's  unit  hy- 
drograph  with  percent  imperviousness  and  the 
SCS  curve  number  method.  (5)  The  UCD  proce- 
dure works.  It  is  a  complete,  self-contained  pack- 
age of  computer  programs  and  manual  operations 
that  permit  a  user  to  identify  land  use  from 
LANDSAT  digital  data  without  requiring  the  use 
of  expensive  interactive  image  processing  equip- 
ment. (6)  LANDSAT  land  use  can  be  directly 
incorporated  into  a  grid  cell  data  bank,  thus  pro- 
viding and  automated  environment  for  applying 
the  LANDSAT  classification  in  routing  hydrolo- 
gic investigations.  (Humphreys-ISWS) 
W80-05931 


FLUIDIZED  BED  ELUTRIATION  OF  CAR- 
BONATE SANDS, 

Cambridge  Univ.  (England).   Dept.  of  Chemical 

Engineering. 

B.  Cooker,  and  R.  Goodwin. 

Sedimentology,  Vol  27,  No  2,  p  219-224,  April 

1980.  4  Fig,  29  Ref. 

Descriptors:  'Separation  techniques,  'Sediments, 
'Sedimentology,  'Grading,  Particle  size.  Sands, 
Carbonates,  Settling  velocity,  Laboratory  tests, 
Methodology,  Analytical  techniques,  Analysis, 
Laboratory  equipment,  Instrumentation,  Elutna- 
tion,  Fluidized  beds. 

Elutnation  from  a  fluidized  bed  provides  an  accu- 
rate, economical,  direct  method  of  sediment  grad- 
ing by  terminal  velocity.  This  is  of  particular  value 
in  studying  populations  of  irregular  particles  in  the 
range  medium  sand  to  granual  (e.g.,  carbonate 
sands).  A  column  suitable  for  such  material  (termi- 
nal settling  velocity  1-30  cm/s)  was  described  The 
elutriator  forces  water  through  the  sample  under 
study,  which  in  the  absence  of  flow  exists  as  a 
static  bed  at  the  base  of  a  tube  which  is  2  m  long. 
This  length  is  sufficient  to  contain  the  fully  ex- 
panded bed  at  the  higher  flow  rates  so  that  the  exit 
tubes  only  receive  elutriated  material.  The  fine 
mesh  of  the  distributor  and  the  small  scale  of  the 
particles  (0.5-5  mm)  compared  with  the  tube  diam- 
eter (10  cm)  ensure  that  the  flow  of  fluid  through 
the  bed  is  uniform.  The  pressure  drop  through  the 
bed  cause  flow;  this  pressure  drop  increases  with 
the  fluid  velocity.  As  the  pressure  is  increased,  a 
value  is  eventually  reached  where  the  resistance 
between  the  fluid  and  bed  rises  to  the  weight  of  the 
latter  and  fluidization  begins.  In  this  regime,  all  the 
particles  are  in  motion  in  the  bed  only  the  finest 
material  in  swept  up  into  the  body  of  the  tube,  the 
flow  velocity  being  greater  than  the  terminal  set- 
tling velocity  of  these  particles.  Sample  results 
from  Connemara  Lithothamnion  beach  material 
were  given.  (Humphreys-ISWS) 
W80-05935 


7C.  Evaluation,  Processing  and 
Publication 


WATER   RESOURCES   ACTIVITIES   EN    IXLI- 
NOIS,  1979, 

Geological   Survey,   Champaign,   IL.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W80-05715 


HYDROGEOLOGIC  DATA  FROM  THE 
NORTHERN  POWDER  RIVER  BASIN, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

S.  E.  Slagle,  and  J.  R.  Stimson. 
Available  from  OFSS  Bx  25425,  Fed.  Ctr.  Denver, 
CO.,  paper  copy  $16.00,  microfiche  $4.00.  Geo- 
logical  Survey   open-file   report   79-1332   (WRI), 
December  1979.  1 1 1  p,  2  Fig,  1  Plate,  3  Tab,  6  Ref. 

Descriptors:  'Hydrogeology,  'Basic  data  collec- 
tions,  'Montana,   'Groundwater  resources,   Coal 
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mines,  Effects,  Water  resources  development, 
Water  wells,  Well  data,  Aquifers,  Water  levels, 
Water  utilization,  Specific  conductivity,  Water 
temperature,  'Northern  Powder  River  basin, 
•Southeastern  Montana. 

Hydrologic  and  geologic  data  have  been  collected 
as  part  of  energy-related  projects  conducted  by  the 
U.S.  Geological  Survey  in  the  northern  Powder 
River  basin  of  southeastern  Montana.  Records  of 
1924  stock,  domestic,  irrigation,  public  supply  and 
test  wells  are  tabulated  in  the  report.  The  data 
include  well  location,  depth  of  well,  casing  diame- 
ter, type  of  lift,  type  of  power,  use  of  water, 
principal  aquifer,  altitude  of  land  surface,  water 
level,  discharge,  field  specific  conductance,  and 
water  temperature.  Locations  of  the  inventoried 
wells  are  shown  on  a  map  at  a  scale  of  1:500,000. 
Lighologic  logs  of  373  wells  and  test  holes  are  also 
included.  The  geologic  units  considered  range  in 
age  from  Late  Cretaceous  to  Holocene.  (Kosco- 
USGS) 
W80-05718 


BACKWATER  AT  BRIDGES  AND  DENSELY 
WOODED  FLOOD  PLAINS,  YOCKANOO- 
KANY  RIVER  NEAR  THOMASTOWN,  MISSIS- 
SIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W80-05721 


A  SUMMARY  OF  MEASURED  HYDRAULIC 
DATA  FOR  THE  SERIES  OF  STEADY  AND 
UNSTEADY  FLOW  EXPERIMENTS  OVER 
PATTERNED  ROUGHNESS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-05722 


THE  PATTERN  OF  NATURAL  SIZE  DISTRI- 
BUTIONS, 

Rickwoods  and  Mark  Beech,  Edenbridge  (Eng- 
land). 

R.  A.  Bagnold,  and  O.  Barndorff-Nielsen. 
Sedimentology,  Vol  27,  No  2,  p  199-207,  April 
1980.  10  Fig,  17  Ref. 

Descriptors:  •Particle  size,  'Histograms,  •Sedi- 
ment distributions,  'Mathematical  models,  Distri- 
bution, Statistical  methods,  Analytical  techniques, 
Equations,  Probability,  River  beds,  Bottom  sedi- 
ments, Glacial  sediments,  Sands,  Saltation,  Duen 
sands,  Theoretical  analysis,  Normal  distribution, 
Marine  sediments,  Hyperbolic  distributions. 

The  pattern  of  empirical  distributions,  in  particular 
size  distributions,  is  often  best  brought  out  by 
drawing  a  log-histogram.  The  Gaussian  or  'normal' 
distribution  furnishes  a  description  of  the  empirical 
distribution  if  the  log-histogram  approximates  to  a 
parabola.  In  many  cases,  however,  the  log-histo- 
gram is  far  from  parabolic  but  may  be  closely 
approximated  by  a  hyperbola.  It  is  therefore  natu- 
ral to  consider  those  theoretical  probability  distri- 
butions for  which  the  graph  of  the  log-probability 
(density)  function  is  a  hyperbola.  The  theory  and 
applicability  of  such  hyperbolic  distributions  have 
been  the  subject  of  a  number  of  recent  investiga- 
tions, and  it  was  the  purpose  of  this  paper  to 
summarize  these  developments  with  regard  to  the 
interest  they  may  have  to  sedimentologists.  A  pre- 
cise description  of  the  hyperbolic  distributions  was 
given,  and  their  wide  applicability  was  indicated. 
Methods  for  fitting  these  distributions  to  data  were 
discussed,  and  a  number  of  sedimentological  exam- 
ples were  presented.  Furthermore,  the  question  of 
finding  dynamical  explanations  for  the  occurrence 
of  the  hyperbolic  shape  was  considered  from  var- 
ious points  of  view.  (Humphreys-ISWS) 
W80-05853 


ANALYSES   OF   NATIVE   WATER,   BOTTOM 

MATERIAL,  AND  ELUTRIATE  SAMPLES  OF 

SOUTHERN  LOUISIANA  WATERWAYS,  1977- 

78, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 


sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-05867 


WATER  RESOURCES  DATA  FOR  MASSACHU- 
SETTS AND  RHODE  ISLAND,  WATER  YEAR 
1978, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-1 16098, 

Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 

Geological  Survey  Water-Data  Report  MA-RI-78- 

1,  July  1979.  299  p,  5  Fig,  1  Tab,  Append. 

Descriptors:  'Massachusetts,  'Rhode  Island,  'Hy- 
drologic data,  'Surface  waters,  'Groundwater, 
'Water  quality,  Gaging  stations,  Streamflow,  Flow 
rates,  Sediment  transport,  Water  analysis,  Water 
temperature,  Chemical  analysis,  Lakes,  Reservoirs, 
Water  wells,  Water  levels,  Data  collections,  Sites. 

Water-resources  data  for  the  1978  water  year  for 
Massachusetts  and  Rhode  Island  consist  of  records 
of  stage,  discharge,  and  water  quality  of  streams; 
contents  of  lakes  and  reservoirs;  and  ground-water 
levels.  This  report  contains  discharge  records  for 
105  gaging  stations,  monthend  contents  for  30 
lakes  and  reservoirs,  water  qualtiy  for  23  gaging 
stations,  and  water  levels  for  111  observation 
wells.  Also  included  are  data  for  18  low-flow  and 
22  crest-stage  partial  record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements.  A  few 
pertinent  stations  (not  included  above)  in  border- 
ing States  are  also  included  in  this  report.  These 
data  represent  that  portion  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geolgocial 
Survey  and  cooperating  State  and  Federal  agencies 
in  Massachusetts  and  Rhode  Island.  (Kosco- 
USGS) 
W80-05868 


WATER  RESOURCES  DATA  FOR  MISSOURI, 
WATER  YEAR  1978, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

Geological  Survey  Water-Data  Report  MO-78-1, 

August  1979.  300  p,  3  Fig. 

Descriptors:  'Missouri,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quallity, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lake,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 

Water  resources  data  for  the  1978  water  year  for 
Missouri  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground-water  wells.  This 
volume  contains  records  for  water  discharge  at  119 
gaging  stations,  stage  only  at  3  gaging  stations, 
stage  and  contents  at  6  lakes  and  reservoirs,  water 
quality  at  29  gaging  stations  (including  1  lake)  and 
3  wells.  Also  included  are  data  for  89  crest-stage 
and  28  water-quality  partial-record  stations. 
(Kosco-USGS) 
W80-05869 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  NORTHERN  PART  OF  THE 
GILA  RIVER  DRAINAGE  FROM  PAINTED 
ROCK  DAM  TO  TEXAS  HILL  AREA,  MARI- 
COPA, PIMA,  AND  YUMA  COUNTIES,  ARI- 
ZONA--1978, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

N.  D.  White,  S.  A.  Leake,  and  D.  M.  Clay. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr. 
Denver,  CO.  80225,  Paper  copy  $14.25,  microfiche 
$1.50.  Geological  Survey  open-file  report  79-1537 
(WR),  September  1979.  3  sheets,  11  ref. 

Descriptors:  'Maps,  'Groundwater,  'Arizona, 
Drainage  wells,  'Pumping,  Water  wells,  Irrigation, 
Water  levels,  Water  quality,  Specific  conductivity, 
Fluorides,    Aquifer    characteristics,    Water    level 


fluctuations,  Hydrographs,  'Gila  River(AR),  Mari- 
copa County(AR),  Pima  County(AR),  Yuma 
County(AR). 

The  Gila  River  drainage  from  Painted  Rock  Dam 
to  Texas  Hill  area  includes  about  3,000  square 
miles  in  southwestern  Arizona.  Ground-water  de- 
velopment has  taken  place  only  in  the  northern 
part  of  the  area,  and  only  this  part  is  included  in 
the  report.  The  southwestward-flowing  Gila  River 
drains  the  1,900-square-mile  northern  part  of  the 
area.  The  main  water-bearing  unit  is  the  valley-fill 
deposits.  Since  1967,  the  estimated  ground-water 
pumpage  has  exceeded  100,000  acre-feet  per  year, 
and  in  !977  the  ground-water  pumpage  was 
210,000  acre-feet;  the  ground  water  is  used  mainly 
for  irrigation.  The  ground-water  withdrawals  have 
resulted  in  general  water-level  declines  in  most  of 
the  area.  Information  shown  on  the  maps  includes 
change  in  water  level,  1965-78  and  1973-78,  and 
irrigated  area;  depth  to  water,  altitude  of  the  water 
level,  and  well  depth;  and  specific  conductance 
and  fluoride  concentration  in  the  water.  Hydro- 
graphs  of  the  water  level  in  selected  wells  and  a 
table  of  historical  pumpage  also  are  included.  Scale 
1:250,000.  (Kosco-USGS) 
W80-05882 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  GILA  RIVER  DRAINAGE 
FROM  TEXAS  HILL  TO  DOME  AREA  AND  IN 
THE  WESTERN  MEXICAN  DRAINAGE  AREA, 
MARICOPA,  PIMA,  AND  YUMA  COUNTIES, 
ARIZONA--1977. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  A.  Leake,  and  D.  M.  Clay. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr. 
Denver  Co.  80225,  Paper  copy  $10.75,  microfiche 
$1.50.  Geological  Survey  open-file  report  79-1540 
(WR0,  September  1979.  3  Sheets,  14  Ref. 

Descriptors:  'Maps,  'Groundwater,  'Drainage 
wells,  'Arizona,  'Water  levels,  Imported  water, 
Colorado  River,  Water  table,  Irrigation,  Water 
wells,  Water  yield,  Water  quality,  Water  analysis, 
Specific  conductivity,  Fluorides,  'Gila  River(AR), 
Maricoa  County(AR),  Pima  County(AR)  Yuma 
County(AR). 

The  Gila  River  drainage  from  Texas  Hill  to  Dome 
and  the  western  Mexican  drainage  areas  include 
about  4,700  square  miles  in  southwestern  Arizona. 
The  main  water-bearing  unit  is  the  alluvium  along 
the  Gila  River  and  its  tributaries  and  in  the  valleys 
that  separate  the  mountains.  Most  of  the  ground- 
water development  has  taken  place  in  the  Wellton- 
Mohawk  area  in  the  northern  part  of  the  Gila 
River  drainage  from  Texas  Hill  to  Dome  area.  The 
use  of  imported  Colorado  River  water  for  irriga- 
tion caused  the  water  levels  to  rise,  and  in  the  early 
1970's  the  water  levels  were  within  6  feet  of  the 
land  surface  in  most  of  the  area.  Since  1961,  a 
network  of  about  70  wells  has  been  pumping  about 
200,000  acre-feet  of  ground  water  annually  for 
drainage  of  the  waterlogged  land  in  the  area.  The 
ground  water  in  the  Wellton-Mohawk  area  is  of 
unsuitable  chemical  quality  for  most  uses.  Informa- 
tion shown  on  the  maps  includes  depth  to  water, 
well  depth,  altitude  of  the  water  level,  irrigated 
area,  and  specific  conductance  and  Fluoride  con- 
centration in  the  water,  A  table  of  historical  pum- 
page also  is  included.  Scale  1:125.000.  (Kosco- 
USGS) 
W80-05883 


DETERMINATION  OF  LAND  USE  FROM 
LANDSAT  IMAGERY:  APPLICATIONS  TO 
HYDROLOGIC  MODELING, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W80-05931 


SOURCES   OF   COMPUTER   PROGRAMS    IN 
HYDRAULICS, 

American  Society  of  Civil  Engineers,  New  York. 

Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-05948 
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8.  ENGINEERING  WORKS 

8A.  Structures 


PALEONTOLOGICAL  RESOURCES  EVALUA- 
TION: RED  FLEET  RESERVOIR, 

Robertson  Research  (U.S.)  Inc.,  Houston,  TX. 
R.  E.  Sloan,  J.  H.  Hartman,  L.  J.  Dempsey,  M.  E. 
Jordon,  and  E.  B.  Robertson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204258, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report  prepared  for  Water  and  Power  Re- 
sources Service,  March  1980.  52  p,  17  Fig,  28  Ref, 
2  Append.  9-07-40-S0811. 

Descriptors:  *Utah,  'Geological  surveys,  'Ar- 
chaeology, 'Sedimentary  rocks,  Reservoirs,  'Pre- 
impoundment,  Structural  geology,  Sedimentary 
structures,  Sedimentology,  Geology,  Literature  re- 
views, Paleontology,  Dinosaurs,  Dam  sites,  'Red 
Fleet  Reservoir(UT). 

A  thorough  literature  review  and  a  field  survey 
were  conducted  to  evaluate  fossil  occurrences,  or 
potential  of  the  rock  formations  below  the  reser- 
voir take  line  of  the  Red  Fleet  Reservoir,  Vernal, 
Utah.  The  reservoir  is  being  constructed  on  Big 
Brush  Creek  on  the  south  slope  of  the  eastern 
Uinta  Range  and  will  flood  a  considerable  area 
with  a  take  line  at  1,712  m  of  elevation.  Rock  units 
in  and  around  the  area  are  of  sedimentary  origin 
with  formations  representing  Mesozoic,  Jurassic, 
and  Cretaceous  age  groups.  No  record  was  found 
in  literature  of  paleontological  surveys  within  the 
boundaries  of  the  reservoir,  but  important  investi- 
gations in  the  general  area  were  found.  Significant 
collections  of  Jurassic  vertebrates  have  been  docu- 
mented nearby  at  Dinosaur  National  Monument.  A 
field  survey  of  the  entire  reservoir  area  was  con- 
ducted in  July  of  1979  by  vehicle,  on  foot,  and  by 
the  use  of  aerial  photographs.  Reference  sections 
were  established  to  illustrate  rock  unit  relation- 
ships. Morrison  Formation  units  were  extensively 
studied  because  they  were  known  to  have  the 
greatest  potential.  Although  fossil  material  was 
uncovered  from  several  rock  formations,  it  does 
not  appear  to  be  of  significant  scientific  value. 
Fossil  material  identified  included  invertebrates 
from  several  horizons  and  disarticulated  dinosaur 
bone  material.  Based  on  the  lack  of  significant 
findings,  no  mitigation  measures  are  recommended. 
Fossil  materials  located  will  be  displayed  at  the 
Uintah  Museum  of  Natural  History  or  at  a  dam  site 
interpretive  center.  (Seigler-IPA) 
W80-05761 


UMTATA  RIVER  PROJECT  WILL  HAVE  17 
MW  CAPACITY, 

Construction  in  South  Africa,  Vol  23,  No  5,  p  48- 
49.  August  1978,  3  Fig. 

Descriptors:  'Hydroelectric  power,  'South  Africa, 
'Hydraulic  turbines,  Weirs,  Hydraulic  structures, 
Concrete  structures,  Engineering  structures,  Gates, 
Flumes,  Cofferdams,  Penstocks,  Dams,  Remote 
control,  Flood  control. 

A  17  MW  hydro-electric  scheme  is  being  con- 
structed near  Umtata,  the  capiat  of  Transkei,  at  a 
cost  of  13.5  million.  The  scheme  will  provide  a 
peak  load  shedding  capability  and  plans  call  for 
eventual  capacity  expansions  to  34  NW.  Construc- 
tion of  the  project  is  being  done  by  the  low  bidder. 
Alfred  McAlpine  and  Son  (PTY)  Ltd.  Two  sites, 
First  Falls  and  Second  Falls,  are  involved  in  the 
project.  At  each  site  new  power  stations  will  be 
built  to  replace  the  old  1  MW  existing  stations. 
First  Falls  will  have  2-3  MW  generators  and 
Second  Falls  will  have  2-5.5  NW  generators. 
Each  site  will  also  have  a  concrete  weir,  an  intake 
structure,  and  a  steel  penstock.  A  66  KV  transmis- 
sion line  will  be  constructed  from  Second  Falls  by 
First  Falls  to  the  Zimbane  sub-station  at  Umtata. 
At  First  Falls  a  23  m  head  difference  will  exist 
between  the  intake  and  turbines  and  at  Second 
Falls,  a  46  m  head  difference.  At  each  station  there 
will  be  mass  concrete  in  the  base  and  surrounding 
the  turbine  intake.  The  scheme  will  be  character- 
ized by  a  high  degree  of  automation  and  the  power 


stations  will  be  basically  unmanned.  The  project  is 
expected   to  reduce  the  cost  of  electricity   pur- 
chased by  Transkei  from  Escon.  (Seigler-IPA) 
W80-05990 


THE  DRAKENSBERG  PUMPED  STORAGE 
SCHEME, 

The  Civil  Engineer  in  South  Africa,  Vol  21,  No  1, 
p  20-21,  January  1979,  2  Fig. 

Descriptors:  'Hydroelectric  plants,  'Hydraulic 
turbines,  'Pumped  storage,  'Underground  power- 
plants,  Hydroelectric  power,  Reservoir  storage, 
Water  supply,  Engineering  structures,  Rock  bolts, 
Rock  excavation,  Tunnel  construction,  Under- 
ground structures,  Shafts(Excavations),  'South 
Africa. 

The  Drakensberg  Pumped  Storage  Scheme,  locat- 
ed at  the  foot  of  Drakensberg  near  the  Olivier- 
shoek  Pass,  35  km  from  Bergville,  is  one  of  the 
biggest  in  the  world.  It  is  a  joint  undertaking  of  the 
Electricity  Supply  Commission  and  the  Depart- 
ment of  Water  Affairs.  It  is  also  Escom's  first 
pumped-storage  scheme.  Water  stored  during  off- 
peak  periods  will  generate  power  during  peak 
hours  for  the  national  grid  and  pump  water  to  the 
Tugela  Basin  to  supplement  the  water  supply  of 
the  Witwatersrand.  The  primary  civil  contractor 
for  the  scheme  is  Drakon,  a  joint  venture  between 
LTA  Construction  and  Shaft  Sinkers.  The  com- 
plete works  for  the  scheme  will  be  located  under- 
ground with  only  the  Kilburn  Damwall,  lift  shaft 
buildings,  trasmission  lines,  and  access  roads  being 
visible.  Underground  there  will  be  a  main  complex 
with  three  halls,  one  each  for  valves,  machines, 
and  transformers.  The  machine  hall  will  have  four 
250  MW  reversible  generator/motors  connected  to 
reversible  turbine/pumps.  This  will  give  a  1,000 
MW  generating  capacity  during  peak  periods, 
Generating  mode  water  will  be  drawn  from  the 
Driekloof  Dam,  through  a  tunnel  system,  through 
the  power  station,  and  will  be  discharged  into  the 
Kilburn  Dam.  This  flow  will  be  reversed  for 
pumping.  Materials  used  will  include  175,000  cu  m 
of  concrete,  600  rubber  guniting  hoses,  rock  bolts, 
dowels,  wiremesh,  and  shotcrete.  Lasers  are  being 
used  to  control  line  and  grade.  (Seigler-IPA) 
W80-05992 


SWAZILAND  DAM, 

For  primary  bibliographic  entry  see  Field  8C. 
W80-05997 


R18  MILLION  PROJECT  IN  SWAZILAND, 

The  Civil  Engineering  Contractor  (Johannesburg) 
Vol  13,  No  6,  p  13-20,  March  1979,  6  Fig. 

Descriptors:  'Dam  construction,  'Irrigation  water, 
'Canal  construction,  Engineering  structures,  Exca- 
vation, Concrete-lined  canals,  Dam  design,  Dam- 
sites,  Sugarcane,  Sugar  crops,  Riprap,  Diversion 
structures,  Dam  foundatons,  'South  Africa. 

The  Fairview  Dam,  officially  the  Mnjoli  Dam,  will 
supply  water  for  the  cane  plantations,  mill,  and 
associated  townships  of  Swaziland's  third  sugar 
mill,  a  part  of  the  country's  20  year  old  industry  of 
200,000  t  of  sugar  per  annum.  The  dam  is  located 
in  the  Tshaneni  district  and  is  part  of  the  Imbuluzi 
Irrigation  Scheme.  The  dam  itself  will  cost  Rll- 
million  and  will  restrain  a  volume  of  155-million  cu 
m  of  water.  At  full  supply  level  it  will  cover  1,900 
ha  of  surface  area.  The  design  of  the  dam  calls  for 
nine  zones,  two  outer  shell  zones,  two  clay  core 
zones,  two  filter  zones,  and  one  riprap  zone.  Con- 
struction is  being  done  by  S.  Hilton-Barber  (Swazi- 
land) (Pty)  Ltd,  a  subsidiary  of  Grinaker  Holdings 
Ltd.  After  the  river  was  diverted  there  was  a  tight 
schedule  for  the  completion  of  the  dam  to  the 
point  where  the  da  could  withstand  over-topping 
as  a  result  of  a  1  in  100  year  flood.  However,  this 
state  of  completion  was  reached  three  weeks  ahead 
of  schedule.  By  the  time  the  dam  is  completed, 
approximately  4.4  million  cu  m  of  material  will 
have  been  moved.  This  total  will  include  the  estab- 
lishment of  roads  and  the  clearing  of  building  sites. 
During  construction  the  river  proved  to  be  a  prob- 
lem by  washing  away  the  causeway  three  times. 
The  project  also  involves  the  construction  of  a  45 


Km  canal,  a  balance  reservoir,  and  an  inverted 

syphon.  (Seigler-IPA) 

W80-05999 


8B.  Hydraulics 


POWER  FROM  WAVES  USING  HARBOR  RES- 
ONATORS, 

McMaster   Univ.,   Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-05732 


LATERAL  WEIR  FLOW  MODEL, 

Concordia   Univ.,    Montreal   (Quebec).    Dept.    of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W80-05733 


FRICTION  SLOPE  MODELS  FOR  M2  PRO- 
FILES, 

Pennsylvania  State  Univ.,  University  Park    Dept 

of  Civil  Engineering. 

R  A  Chadderton,  and  A.  C.  Miller. 

Water  Resources  Bulletin,  Vol  16,  No  2,  p  235-242, 

April  1980.  4  Fig,  6  Tab,  13  Ref. 

Descriptors:  'Row,  'Flow  friction,  'Surfaces, 
•Model  studies,  Mathematical  models.  Equations, 
Channels,  Channel  flow,  Friction,  Hydraulics, 
Water  surface  profiles,  Friction  slope  averaging, 
Standard  step  method. 

Results  of  studies  that  have  considered  the  relative 
merit  of  various  friction  slope  averaging  equations 
previously  used  in  water  surface  profile  computa- 
tions were  described  Limitations  of  the  most  accu- 
rate equation  known  for  the  M2  profile  have  indi- 
cated that  a  new  equation  which  gives  more  em- 
phasis to  the  upstream  energy  gradient  was  desir- 
able Based  upon  friction  slope  curves  developed 
for  M2  water  surface  profiles,  two  new  equations, 
one  a  parabolic  and  the  other  an  elliptical  approxi- 
mation, were  presented  The  behavior  of  the  new 
equations  and  of  the  previously  most  recommend- 
ed equation  was  described  by  test  calculations.  The 
elliptical  equation  performed  more  satisfactorily 
than  the  harmonic  method  commonly  recommend- 
ed for  M2  profile  computations.  Insertion  of  an 
additional  cross-section  about  50  feet  upstream 
from  a  critical  depth  section  was  found  to  reduce 
computational  errors  for  any  energy  gradient  aver- 
aging method.  (Sims-ISWS) 
W80-05817 


FRICTION    FACTORS    IN    STORM    SURGES 
OVER  INLAND  AREAS, 

Water  Resources  Engineers,  Springfield,  VA. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-05825 


WAVE  RUNUP  ON  VARIABLE  BEACH  PRO- 
FILES, 

Tetra  Tech,  Inc.,  Jacksonville,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-05826 


NUMERICAL  ANALYSIS  OF  WIDE-ANGLED 
DIFFUSERS  IN  TURBULENT  FLOW, 

MATEC.  Milan  (Italy).  Modelli  Matematici 
R.  Sala,  P.  L.  Vivarelli,  and  G.  Garuti. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper   15402,  p  629-647,  May   1980.    16 
Fig,  17  Ref,  2  Append. 

Descriptors:  'Diffusion,  'Turbulent  flow,  'Nu- 
merical analysis,  'Mathematical  models,  Model 
studies,  Flow,  Turbulence,  Energy,  Hydraulics, 
'Diffusers. 

The  mathematical  model  of  steady  turbulent  flow 
in  wide-angled  conical  diffusers  was  presented. 
Static  pressure  distribution  resulting  from  the  nu- 
merical solutions  was  more  flattened  than  the  ex- 
perimental   data   due   to   the   underestimation   of 


48 
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normal  turbulent  stresses.  On  the  contrary,  the 
shear  stresses  were  generally  overestimated;  the 
opposing  effects  of  the  stresses  counterbalance  in 
the  mean  kinetic  energy  and  momentum  analysis. 
The  spatial  distribution  of  stream  lines  was  well 
predicted  as  well  as  the  detailed  characteristics  of 
recirculating  region,  as  a  result  of  the  choice  of  the 
wall  function.  The  discrepancies  in  the  predictions 
of  some  quantities  confirm  the  need  to  refine  the 
turbulence  modeling  when  recirculating  regions 
were  present,  as  in  wide-angled  diffusers.  (Sims- 
ISWS) 
W80-05848 


HYDRAULIC  EFFECTS  OF  RECHARGING 
THE  MAGOTHY  AQUIFER,  BAY  PARK,  NEW 
YORK,  WITH  TERTIARY  TREATED  SEWAGE, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic   entry   see   Field   5D. 

W80-05884 


HYDRAULIC  DESIGN  OF  FLOW  DISTRIBU- 
TION CHANNELS, 

Montgomery  (James  M.)  Inc.,  Pasadena,  CA. 
J.  L.  Chao,  and  R.  R.  Trussell. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE2  Proceedings  Paper  15317,  p  321-334, 
April    1980.   7   Fig,  4  Tab,    11    Ref,    1   Append. 

Descriptors:  *Flow,  'Channel  flow,  'Water  treat- 
ment, 'Waste  water  treatment,  Flow  separation, 
Weirs,  Design,  Hydraulics,  Channels,  Mathemat- 
ical models,  Model  studies,  Flow  distribution, 
Flow  distribution  channels,  Entrances(Fluid  flow). 

A  method  to  analyze  flow  distribution  over  side 
weirs  in  a  flow  distribution  channel  was  presented. 
It  was  found  that  the  discharge  coefficient  for 
individual  side  weirs  is  not  constant  but  varies  with 
local  channel  Froe  number.  A  step-by-step  proce- 
dure was  developed  to  calculate  the  flow  distribu- 
tion, and  an  illustrative  example  was  provided.  It 
was  suggested  that  the  two  most  viable  alternatives 
for  providing  a  uniform  flow  distribution  over  side 
weirs  were  the  use  of  a  very  wide  feed  channel 
with  weirs  of  uniform  design  or  employment  of  a 
tapered  channel.  Mixing  may  be  required  in  the 
former  to  prevent  sedimentation.  (Sims-ISWS) 
W80-05947 


BIOFILM  GROWTH  AND  HYDRAULIC  PER- 
FORMANCE, 

Argonne  National  Lab.,  IL. 

B.  F.  Picologlou,  N.  Zelver,  and  W.  G.  Characklis. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15421,  p  733-746,  May  1980.  11 
Fig,  2  Tab,  16  Ref,  2  Append.  NSF  ENG74-1 1957, 
ENG77-26934. 

Descriptors:  'Slime,  'Pipe  flow, 

'Roughness(Hydraulic),  'Laboratory  tests,  Pipe- 
lines, Fouling,  Fluid  friction,  Films,  Biological 
properties,  Microbiology,  Energy  loss,  Water 
supply,  Hydraulics,  Biofilms,  Biofouling. 

An  experimental  investigation  of  the  deleterious 
effect  of  microbial  slime  layers  on  the  hydraulic 
performance  of  water  conduits  was  presented.  The 
underlying  mechanisms  that  lead  to  an  increase  of 
frictional  losses  in  the  conduit  were  explored,  and 
their  relative  importance  was  discussed.  It  was 
shown  that  although  the  slime  layer  is  viscoelastic 
and  filamentous,  its  effect  on  frictional  resistance 
can  be  adequately  represented  through  an  increase 
in  rigid  equivalent  sand  roughness  of  the  conduit 
wall.  (Sims-ISWS) 
W80-05953 


8C.  Hydraulic  Machinery 


GETTING  WATER  FROM  A  BOREHOLE, 

N.  Snyman. 

Farmer's  Weekly  (Mobeni.  Natal),  p  38-42,  De- 
cember 21,  1977,  4  Fig,  3  Tab. 


Descriptors:  'Boreholes,  'Pumps,  'Wells,  'Centri- 
fugal pumps,  Pumping,  Pump  turbines,  Hydraulic 
machinery,  Water  conveyance,  Pump  testing,  Im- 
pellers, Wind  velocity,  Water  wells,  Casings, 
Pipes. 

The  various  types  of  pumps  suitable  for  raising 
water  from  a  borehole  are  described  along  with 
their  advantages  and  constraints.  Almost  all  of  the 
pumps  require  a  borehole  with  a  diameter  of  at 
least  150  mm.  Other  factors  to  be  considered  with 
all  of  the  pump  types  include  the  depth  to  which 
the  pump  should  be  inserted,  the  amount  of  water 
to  be  pumped,  and  whether  or  not  the  borehole  is 
straight.  Reciprocating  pumps  involve  an  up-and- 
down  movement  that  moves  a  plunger  inside  a 
cylinder.  Windmills  can  be  used  to  drive  recipro- 
cating pumps.  Windmill  wheel  diameters  range 
from  1.8  m  to  7.6  m.  Three  basic  types  of  wind- 
mills are  the  geared  head  where  the  wind  shaft  has 
pinions  driving  gear  wheels,  direct-acting  gearless 
heads,  and  the  rotary  windmill.  Another  type  of 
pump  is  the  centrifugal  pump  that  lifts  water  due 
to  the  centrifugal  action  of  an  impeller  on  a  mass  of 
water.  Deep-well  turbines,  a  type  of  centrifugal 
pump,  fit  into  the  borehole  below  the  water  level. 
A  102  mm  standard  turbine  has  a  maximum  capac- 
ity of  about  900  liters  per  minute.  Another  type  if 
centrifugal  pump,  the  jet  pump,  has  the  advantage 
of  being  able  to  function  in  crooked  boreholes. 
Submersible  pumps,  also  of  the  centrifugal  type, 
are  operated  only  by  electricity.  Rotary  screw 
pumps,  Archimedes  screw  pumps  are  used  to  raise 
small  quantities  of  water.  (Seigler-IPA) 
W80-05995 


SWAZILAND  DAM, 

Municipal  Engineer  (Johannesburg),  Vol  10,  No  1, 
p  33-35,  January-February. 

Descriptors:  'Dam  construction,  'Dam  sites,  'Irri- 
gation canals,  'Hydraulic  structures,  concrete- 
lined  canals,  Irrigation  engineering,  Earth  dams, 
Sugarcane,  Impounded  waters,  Flood  protection, 
Diversion,  Diversion  structures,  Foreign  countries. 

A  dam  and  44  Km  of  canal  are  being  constructed 
at  a  cost  of  R18  million  by  S.  Hilton  Barber 
(Swaziland)  (Pty)  Limited  for  the  Swaziland  Gov- 
ernment's Ministry  of  Works,  Power  and  Commu- 
nications. The  dam  is  part  of  the  R140  million 
sugar  mill  project.  Construction  is  on  the  Black 
Imbuluzi  River  and  will  include  the  dam,  outlet 
tower,  culvert,  spillway,  44  Km  of  canal,  a  balance 
reservoir,  an  inverted  syphon,  access  roads,  a  con- 
struction camp,  and  remote  gauging  weirs.  Follow- 
ing the  construction  of  employee  facilities  at  the 
site,  work  on  the  foundations  of  the  dam  began  in 
February  of  1978.  By  June  of  1978  the  river  had 
been  diverted  and  excavation  and  flank  preparation 
was  underway.  The  dam  wall  is  designed  to  be  40 
meters  high  and  will  impound  155  million  cu  m  of 
water.  The  dam  will  have  2.2  cu  m  of  fill  material. 
Water  from  the  dam  will  be  diverted  by  the  53  m 
high  outlet  tower  to  the  canal  discharge  structure, 
through  the  40  Km  long  canal  to  the  sugar  mill. 
The  canal  sections  are  parabolic  with  linings  of 
reinforced  concrete  60  mm  thick.  About  30,000  cu 
m  of  concrete  will  be  used  for  the  canal  linings  and 
associated  structures.  Work  at  the  site  is  proceed- 
ing 24  hours  a  day,  6  days  a  week.  The  dam  will 
provide  irrigation  water  for  10,000  hectares  of 
sugar  cane.  (Seigler-IPA) 
W80-05997 


THE  BIGGEST  HYDRO-ELECTRIC  PROJECT 
IN  THE  WORLD. 

Construction  in  Southern  Africa,  Vol  23,  No  11,  p 
63165,  February  1979.  2  Fig. 

Descriptors:  'Hydroelectric  plants,  'Hydroelectric 
power,  'Engineering  structures,  Generators,  Cof- 
ferdams, Water  utilization,  Diversion,  Diversion 
structures,  Excavation,  Dam  construction,  Earth 
handling  equipment,  Rockfill  dams,  Drilling  equip- 
ment, 'Parana  River(Brazil-Paraguay),  Brazil, 
Paraguay. 

The  Itaipu  hydro-electric  power  plant  located  on 
the  Parana  River  between  Brazil  and  Paraguay 
will    have    18    generating    units,    each    rated    at 
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700MW,  for  a  total  capacity  of  12,600,000  kW.  The 
29  billion  cu  m  reservoir  will  cover  1,350  sq  Km 
and  will  be  220  Km  long  with  an  average  width  of 
8  Km.  Investments  to  date  total  $5.08  billion. 
Structures  to  be  built  are  part  of  the  project  in- 
clude the  following  diversion  channel,  a  diversion 
control  structure,  main  cofferdams,  the  main  dam, 
right  and  left  wind  dams,  spillway,  powerhouse 
and  reservoir.  The  total  crest  length  of  all  the  dams 
will  be  7,655  m.  The  powerhouse  at  the  foot  of  the 
main  dam  will  cover  the  full  width  of  the  river.  A 
straight  gravity  type  concrete  dam  will  be  used  for 
diversion  control.  The  main  dam  and  powerhouse 
will  be  protected  by  two  huge  cofferdams  and 
rockfill  with  a  clay  core.  Three  concrete  plants  on 
each  side  of  the  river  will  supply  300,000  cu  m  of 
cement  each  month  for  construction.  Approxi- 
mately 22  million  cu  m  will  have  to  be  excavated 
for  the  diversion  channel  and  another  20  million  cu 
m  for  the  main  dam,  spillway,  and  other  structures. 
Machine  used  for  the  excavations  include  Atlas 
Copco  heavy  ROC  701  crawler  drills,  Atlas  Copco 
medium  heavy  ROC  601  drills,  Atlas  Copco  ZR5 
Pack  stationary  compressors,  and  a  full  fleet  of 
earthmoving  vehicles.  The  workforce  at  the  site 
totals  approximately  19,400  men.  (Seigler-IPA) 
W80-05998 


8H.  Rapid  Excavation 


TEMPORARY  COFFERDAM  AT  KOEBERG, 

G.  Johnson. 

The  Civil  Engineering  Contractor,  Vol  13,  No  4,  p 

33-38,  January  1979,  6  Fig. 

Descriptors:  'Cofferdams,  'Nuclear  powerplants, 
•Water  cooling,  'Engineering  structures,  Intakes, 
Pumping  plants,  Excavation,  Sheet  piling,  Bore- 
holes, Dewatering,  Bedrock,  Rock  foundations, 
Beaches,  'South  Africa. 

The  cofferdam  and  subsequent  excavation  for  the 
construction  of  the  cooling  water  inlet  structure 
and  pumphouses  for  the  Koeberg  Nuclear  Power 
Station,  South  Africa's  first  nuclear  power  station, 
were  completed  on  October  12,  1978,  two  months 
ahead  of  schedule.  Cooling  water  for  the  plant  will 
be  taken  from  the  Atlantic  Ocean  by  an  inlet 
structure  and  pumphouses  constructed  on  the 
beach.  A  major  portion  of  the  pumphouses  will  be 
below  sea  level,  requiring  an  impermeable  coffer- 
dam for  consturction.  The  cofferdam  consists  of  a 
bund  with  rockfill  and  sand,  a  sheet  pile  wall,  and 
two  rows  of  dewatering  boreholes.  The  bund 
begins  at  about  1  m  below  mean  sea  level  and 
extends  to  about  7  m  above  mean  sea  level.  A  9  m 
wide  access  road  was  built  on  top  of  the  bund. 
Sheet  piles  were  driven  into  rock  at  12.5  m  below 
sea  level  behind  the  bund  to  act  as  an  impervious 
wall  to  keep  water  out  of  the  excavation.  Two 
levels  of  boreholes,  a  total  of  150,  were  sunk  to 
bedrock  to  dry  out  the  ground  and  to  remove  any 
water  seeping  through  or  under  the  pile  wall.  The 
contractor  for  the  construction  of  the  cofferdam 
was  Underwater  Construction  A  system  of  standby 
pumps  and  generators,  flashing  lights  and  sirens, 
was  installed  to  warn  of  any  failure  of  the  dewater- 
ing system  during  pumphouse  construction.  A  total 
of  200,000  cu  m  of  material  was  excavated  for  the 
pumphouse  construction.  (Seigler-IPA) 
W80-05996 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


AQUACULTURE:     EMERGING     ISSUES     OF 
LAW  AND  POLICY, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05914 
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Field  10— SCIENTIFIC  AND  TECHNICAL  INFORMATION 


Group  9C — Research  Facilities 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10A.  Acquisition 
And  Processing 


AQUACULTURE:     EMERGING     ISSUES     OF 
LAW  AND  POLICY, 

For  primary  bibliographic  entry  see  Field  6E. 
W80-05914 

IOC.  Secondary  Publication 
And  Distribution 


ARCTIC  STREAM  PROCESSES--AN  ANNO- 
TATED BIBLIOGRAPHY, 

Geological   Survey,   Laguna  Niguel,   CA.   Water 
Resources  Div. 
K.  M.  Scott. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $3.25.  Geological  Survey 
Water-Supply  Paper  2065,  1979.  78  p. 

Descriptors:  *Arctic,  'Streams,  'Bibliographies, 
•Investigations,  'Resources  development,  Envi- 
ronment, Glaciers,  Permafrost,  Oil,  Gasoline,  In- 
formation retrieval,  Publications,  Documentation, 
Indexing. 

This  bibliography  selectively  summarizes  investi- 
gations to  date  (1978)  dealing  with  the  physical 
processes  of  streams  in  the  Arctic.  The  specialized 
annotations  include  aspects  of  stream  processes 
described  in  subordinate  parts  of  general  papers  on 
the  arctic  environment  and  therefore  not  evident  in 
author-abstract  bibliographies.  Foreign  contribu- 
tions-Canadian, Scandinavian,  and  Russian-are 
summarized,  in  the  case  of  Russian  literature  pri- 
marily by  means  of  papers  in  translation  journals. 
Until  1970  the  role  of  streams  in  development  of 
the  arctic  landscape  was  commonly  considered 
subordinate  to  that  of  glacial  and  frost-related 
processes.  This  conclusion  changed,  however, 
with  the  findings  of  the  many  new  studies  begun  in 
response  to  oil  and  gas  discoveries  in  the  late 
1960's.  The  conclusions  of  these  studies,  made  to 
provide  both  the  engineering  data  for  resource 
development  and  the  information  to  assess  the  im- 
pacts of  that  development,  were  in  general  agree- 
ment that  stream  processes  throughout  the  Arctic 
were  significantly  more  important  than  previously 
had  been  thought.  (Kosco-USGS) 
W80-05712 


THE  HYDROLOGIC  ENGINEERING  CENTER 
PUBLICATIONS. 

Hydrologic  Engineering  Center,  Davis,  CA. 
March  1980.  12  p. 

Descriptors:  'Publications,  'Bibliographies,  'Doc- 
umentation, Information  retrieval,  'Hydrologic 
Engineering  Center,  Administrative  reports,  Semi- 
nar proceedings,  Project  reports,  Research  reports, 
IHD  volumes,  Computer  program  documentation, 
Training  documents,  Technical  papers. 

The  publications  of  the  Hydrologic  Engineering 
Center  were  listed  with  prices  and  ordering  infor- 
mation. Publications  include  administrative  re- 
ports, seminar  proceedings,  project  reports,  re- 
search reports,  IHD  volumes,  computer  program 
documentation,  training  documents,  and  technical 
papers.  (Preece-ISWS) 
W80-05763 

10F.  Preparation  Of  Reviews 


CRITERIA     FOR     THE     INSTABILITY 
UPPER-STAGE  PLANE  BEDS, 

Reading    Univ.    (England).    Sedimentology 

search  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-05936 


OF 

Re- 


1 


PROCEEDINGS,  SYMPOSIUM  ON  WATER 
RESOURCES  RESEARCH  IN  KENTUCKY, 
JUNE  2-3, 1980. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 199565, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
1980.  63  p.  OWRT  A-999-KY(4). 

Descriptors:  'Water  resources,  'Water  quality, 
'Conferences,  'Kentucky,  Planning,  Land  use, 
'Abstracts,  Remote  sensing,  Regulation,  Mine 
water,  Water  pollution  sources,  Geological  sur- 
veys, Aquatic  animals,  Aquatic  plants,  Mathemat- 
ical models. 

Abstracts  of  45  papers  presented  at  the  symposium 
are  given.  Information  provided  for  each  paper 
includes  title,  location,  principal  investigator, 
agency,  period  of  project,  objective,  and  present 
work  and  accomplishments.  References  are  pro- 
vided with  some  of  the  abstracts.  Topics  covered 
by  the  papers  include:  water  resources  data,  water 
quality  -  biology,  groundwater,  modeling,  water 
quality  ~  management  planning,  water  quantity, 
and  water  quality,  -  mine  water.  An  addendum 
covers  Hydropower  Studies,  Comprehensive 
Water  Resources  Planning,  Regulatory  Functions, 
and  the  West  Kentucky  Land  Cover  Classification 
Project:  A  Study  of  the  Utility  of  Landsat  Multi- 
spectral  Data  Processing  in  Water  Quality  Man- 
agement. (Seigler-IPA) 
W80-05751 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  our  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats.  The 
contents  of  these  documents  cover  the  water-related 
aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the 
characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full 
bibliographic  citation  and  a  set  of  identifiers  or 
descriptors  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  10 
fields  and  60  groups  similar  to  the  water  resources 
research  categories  established  by  the  Committee 
on  Water  Resources  Research  of  the  Federal  Coun- 
cil for  Science  and  Technology. 

WRSIC  IS  NOT  IN  A  POSITION  TO  PROVIDE 
COPIES  OF  DOCUMENTS  ABSTRACTED  IN  THIS 
JOURNAL.  Sufficient  bibliographic  information  is 
given  to  enable  readers  to  order  the  desired  docu- 
ments from  local  libraries  or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  planned  services  of  the  Office  of  Water 
Research  and  Technology. 

To  provide  SWRA  with  input,  selected  organizations 
with  active  water  resources  research  programs  are 
supported  as  "centers  of  competence"  responsible 
for  selecting,  abstracting,  and  indexing  from  the 
current  and  earlier  pertinent  literature  in  specified 
subject  areas. 

The  input  from  these  Centers,  and  from  the  54  Water 
Resources  Research  Institutes  administered  under 
the  Water  Research  and  Development  Act  of  1978, 
as  well  as  input  from  the  grantees  and  contractors  of 
the  Office  of  Water  Research  and  Technology  and 
other  Federal  water  resource  agencies  becomes  the 
information  base  from  which  this  journal  is  derived. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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U.S.  Department  of  the  Interior 

Washington,  D.C.    20240 


mm 


iii 


CONTENTS 


I 
I 


FOREWORD 


.in 


SUBJECT  FIELDS  AND  GROUPS 

Please  use  the  edge  index  on  the  back  cover  to  locate  Subject  Fields  and  Indexes. 

01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and  Suspensions. 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice,  and  Frost;  Evaporation  and  Transpiration; 
Streamflow  and  Runoff;  Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and  Sedimentation; 
Chemical  Processes;  Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water  Yield  Improvement;  Use  of  Water  of  Impaired 
Quality;  Conservation  in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Conservation  in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources  of  Pollution;  Effects  of  Pollution;  Waste 
Treatment  Processes;  Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Alteration;  Water  Quality 
Control. 

06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation  Process;  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment;  Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alternatives;  Ecologic  Impact  of 
Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisition;  Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic  Machinery;  Soil  Mechanics;  Rock  Mechanics 
and  Geology;  Concrete;  Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Education— In-House;  Research  Facilities,  Grants, 
Contracts,  and  Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing;  Reference  and  Retrieval;  Secondary  Publication 
and  Distribution;  Specialized  Information  Center  Services;  Translations;  Preparation  of  Reviews. 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSION  NUMBER  INDEX 
ABSTRACT  SOURCES 


IV 


SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


CHEMISTRY  OF  THE  SPRING  WATERS  OF 
THE  OUACHITA  MOUNTAINS  EXCLUDING 
HOT  SPRINGS,  ARKANSAS, 

Arkansas  Water  Resources  Research  Center,  Fay- 

etteville. 

G.  H.  Wagner,  and  K.  F.  Steele. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-203466, 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

Publication  No  69,  March  1980.  180  p,  41  Fig,  14 

Tab,  39  Ref.  OWRT  B-055-ARK(l).   14-34-0001- 

8061. 

Descriptors:  'Springs,  'Wells,  'Chemical  analysis, 
•Mineralogy,  Ions,  Cations,  Salts,  Chemical  pre- 
cipitation, Metals,  Silicates,  Temperature,  Ground- 
water, Hot  springs,  Arkansas,  Photometry,  Flame 
photometry,  Water  analysis,  Water  quality, 
Atomic  absorption. 

Chemical  analysis  of  the  waters  from  93  springs 
and  9  wells  in  the  Ouachita  Mountains  (excluding 
Hot  Springs),  Arkansas,  are  reported.  The  study 
was  carried  out  to  investigate  groundwater  quality, 
its  subsurface  temperature,  and  its  potential  as  a 
mineral  pathfinder.  The  samples  were  collected 
and  stored  in  clean  polyethylene  containers  for 
Si02,  S04,  CI,  P04,  and  NH3  analyses.  Alkalinity, 
pH,  temperature,  and  conductivity  were  measured 
at  the  site  and  raw  water  was  filtered  to  remove 
any  solid  contaminants.  Atomic  absorption  (AA), 
spectrophotometry,  or  flame  emission  were  em- 
ployed in  the  analyses  of  all  cations  in  the  acidified 
raw  water.  Springs  with  anomalously  high  tem- 
peratures, metal  content,  and  high  silica  content 
are  likely  to  indicate  known,  local  mineralization. 
Threshold  and  anomalous  concentrations  of  metals 
had  to  be  determined  for  a  specific  area.  Anoma- 
lous concentrations  of  a  base  metal  in  an  individual 
spring  indicates  a  mineral  deposit  within  one  mile 
in  41%  of  the  cases.  Barite  mineralization  was 
indicated  by  a  high  Ba  concentration.  High  stron- 
tium concentrations  were  not  found  in  springs  near 
known  Sr  mineralizations  and  concentrations  of  Li 
and  K  gave  no  indication  of  nearby  lithiophorite 
and  cryptomelane.  All  tables  and  figures  are  given 
at  the  end  of  the  report.  (Sidney-IPA) 
W80-06010 


WATER  QUALITY  OF  FLORIDA  SPRINGS, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

L.  J.  Slack,  and  J.  C.  Rosenau. 
Florida  Bureau  of  Geology  Map  Series  96,  1979.  1 
Sheet,  3  Fig,  3  Tab,  7  Ref. 

Descriptors:  'Water  quality,  'Florida,  'Maps, 
•Springs,  'Groundwater,  Discharge(Water), 
Water  chemistry,  'Floridan  aquifer. 

A  major  part  of  Florida's  ground-water  discharge 
is  from  about  300  springs.  Estimated  discharge  is  8 
billion  gallons  per  day,  or  more  than  twice  the 
quantity  of  water  pumped  for  all  uses  in  the  State. 
The  prevalent  chemical  types  of  water  discharging 
from  the  major  springs  of  Florida,  in  their  order  of 
importance  are:  calcium-magnesium  bicarbonate, 
sodium  chloride,  a  blend  of  two  or  more  chemical 
types,  and  calcium  sulfate.  Based  on  available  data, 
the  chemical  quality  of  the  water  is  generally  ex- 
cellent and  relatively  constant  with  time  although 
some  springs  may  occasionally  discharge  organic 
brown  water.  (Kosco-USGS) 
W80-06058 


2.  WATER  CYCLE 
2A.  General 


CALIBRATION  OF  A  DISTRIBUTED  ROUT- 
ING RAINFALL-RUNOFF  MODEL  AT  FOUR 
RUBAN  SITES  NEAR  MIAMI,  FLORIDA, 

Geological  Survey,  Bay  St.  Louis,  MS.  Water  Re- 


sources Div. 

W.  H.  Doyle,  and  J.  E.  Miller. 

Geological  Survey  Water  Resources  Investigations 

80-1,  February  1980.  87  p,  29  Fig,  25  Tab,  18  Ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Com- 
puter models,  'Model  studies,  'Urban  runoff, 
'Florida,  Storm  water,  Urban  hydrology,  Flow 
characteristics,  Soil  moisture,  Analytical  tech- 
niques, Mathmatical  models,  'Miami(FL). 

Urban  stormwater  data  from  four  Miami,  Fla. 
catchments  were  collected  and  compiled  by  the 
U.S.  Geological  Survey  and  were  used  for  testing 
the  applicability  of  deterministic  modeling  for 
characterizing  stormwater  flows  from  small  land- 
use  areas.  A  description  of  model  calibration  and 
verification  is  presented  for:  (1)  A  40.8  acre  single- 
family  residential  area,  (2)  a  58.3-acre  highway 
area,  (3)  a  20.4-acre  commercial  area,  and  (4)  a 
14.7-acre  multifamily  residential  area.  Rainfall- 
runoff  data  for  80,  108,  114,  and  52  storms  at  sites, 
1,  2,  3,  and  4,  respectively,  were  collected,  ana- 
lyzed, and  stored  on  direct-access  files.  Rainfall 
and  runoff  data  for  these  storms  (at  1 -minute  time 
intervals)  were  used  in  flow-modeling  simulation 
analyses.  A  distributed  routing  Geological  Survey 
rainfall-runoff  model  was  used  to  determine  rain- 
fall excess  and  route  overland  and  channel  flows  at 
each  site.  Optimization  of  soil-moisture-  account- 
ing and  infiltration  parameters  was  performed 
during  the  calibration  phases.  The  results  of  this 
study  showed  that,  with  qualifications,  an  accept- 
able verification  of  the  Geological  Survey  model 
can  be  achieved.  (Kosco-USGS) 
W80-06060 


HYDROLOGY   OF  JUMPER  CREEK  CANAL 
BASIN,  SUMPTER  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W80-06063 


OXIDATIVE  POLYMERIZATION  OF  DIS- 
SOLVED PHENOLS  BY  SOLUBLE  AND  IN- 
SOLUBLE INORGANIC  SPECIES, 

Academy   of  Natural    Sciences   of  Philadelphia, 
Avondale,   PA.   Stroud  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W80-06113 


STOCHASTIC  PARAMETER  ESTIMATION 
PROCEDURES  FOR  HYDROLOGIC  RAIN- 
FALL-RUNOFF MODELS:  CORROLATED 
AND  HETEROSCEDASTIC  ERROR  CASES, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

S.  Sorooshian,  and  J.  A.  Dracup. 

Water  Resources  Research,  Vol  16,  No  2,  p  430- 

442,  April  1980.  6  Fig,  6  Tab,  32  Ref.  NSF  ENG- 

77-11137. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Mathematical  models,  Stochastic  process- 
es, Runoff,  Rainfall,  Precipitation(Atmospheric), 
Discharge(Water),  Water  levels,  Stage-discharge 
relations,  Flow,  Streamflow,  Hydrology,  Errors, 
Rainfall-runoff  models. 

A  maximum  likelihood  estimation  procedure  was 
presented  through  which  two  aspects  of  the 
streamflow  measurement  errors  of  the  calibration 
phase  were  accounted  for.  First,  the  correlated 
error  case  was  considered  where  a  first-order  au- 
toregressive  scheme  was  presupposed  for  the  addi- 
tive errors.  This  proposed  procedure  first  deter- 
mined the  anticipated  correlation  coefficient  of  the 
errors  and  then  used  it  in  the  objective  function  to 
estimate  the  best  values  of  the  model  parameters. 
Second,  the  heteroscedastic  error  case  (changing 
variance)  was  considered  for  which  a  weighting 
approach,  using  the  concept  of  power  transforma- 
tion, was  developed.  The  performances  of  the  new 
procedures  were  tested  with  synthetic  data  for 
various  error  conditions  on  a  two-parameter 
model.  In  comparison  with  the  simple  least  squares 
criterion  and  the  weighted  least  squares  scheme  of 
the  HEC-1  of  the  U.S.  Army  Corps  of  Engineers 
for  the  heteroscedastic  case,  the  new  procedures 


constantly  produced  better  estimates.  The  proce- 
dures were  found  to  be  easy  to  implement  with  no 
convergence  problem.  In  the  absence  of  correlated 
errors,  as  theoretically  expected,  the  correlated 
error  procedure  produces  the  exact  same  estimates 
as  the  simple  least  squares  criterion.  Likewise,  the 
self-correcting  ability  of  the  heteroscedastic  error 
procedure  was  effective  in  reducing  the  objective 
function  to  that  of  the  simple  least  squares  as  data 
gradually  became  homoscedastic.  Finally,  the  ef- 
fective residual  tests  for  detection  of  the  above- 
mentioned  error  situations  were  discussed.  (Sims- 
ISWS) 
W80-06138 


A  STOCHASTIC-CONCEPTUAL  ANALYSIS  OF 
RAINFALL-RUNOFF  PROCESSES  ON  A 
HILLSLOPE, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-06140 


A       FREQUENCY       DISTRIBUTION       FOR 
ANNUAL  FLOODS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-06152 


SOME  PARADOXES  IN  THE  HISTORY  OF 
HYDRAULICS, 

Iowa  Univ.,  Iowa  City. 
H.  Rouse. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY6,  Pro- 
ceedings  Paper    15475,   p    1077-1084,  June    1980. 

Descriptors:  'Row  resistance,  'Flow  system, 
•Flow,  History,  Hydraulics, 

Roughness(Hydraulic),  Resistance,  Roughness  co- 
efficient, Hydrodynamics,  Cavitation,  'Resistance 
coefficients,  Hydraulics  history,  Roughness,  Para- 
doxes, Archimedes,  Aristotle. 

Successive  instances  in  the  development  of  hydrau- 
lics were  cited  in  which  conditions  were  not  as 
they  were  generally  assumed  to  have  been.  Em- 
phasis was  laid  upon  problems  of  fluid  resistance, 
beginning  with  Nature's  'abhorrence  of  a  vacuum' 
at  the  time  of  Aristotle  and  extending  to  the  rela- 
tive-roughness diagrams  of  the  very  recent  past. 
Much  of  the  material  was  published  first  in  1957,  in 
'History  of  Hydraulics',  and  later  in  1976,  in  'Hy- 
draulics in  the  United  States'.  (Roberts-ISWS) 
W80-06192 


2B.  Precipitation 


ON  SOME  ASPECTS  OF  CLIMATOLOGY  AS- 
SOCIATED WITH  A  DAM, 

Witwatersrand      Univ.,      Johannesburg      (South 

Africa). 

T.  G.  J.  Dyer. 

Water  SA,  Pretoria  Vol  4  No  3,  p  113-118,  1978.  7 

fig,  1 1  ref. 

Descriptors:  'Climatology,  'Rainfall,  'Inflow, 
'Mathematical  stuies,  'Fluctuations,  'Dam  con- 
struction, Evaporation,  Transpiration,  Evapotran- 
spiration,  Wavelenghts,  Forecasting,  Economic 
prediction,  Future  planning(Projected),  Regression 
analysis,  Time  series  analysis,  Frequency  analysis, 
Hydrology,  South  Africa. 

The  behavior  of  spatial  mean  rainfall  series  in 
Gaborone,  South  Africa,  was  investigated  in  order 
to  perdict  the  best  year  in  which  to  build  a  new 
dam.  Suitable  mathematical  analysis  of  rainfall  data 
would  give  estimates  for  rainfall  and  dam  inflow 
for  the  future  including  the  patterns  of  negative 
and  positive  anomalies.  A  new  approach,  the  time 
series  analysis,  was  employed  using  harmonic  anal- 
ysis containing  adjustments  for  pseudo-peridodic 
oscillations.  The  width  of  the  wave  band  can  be 
tested  for  significance  and  the  preciseness  of  a 
wave  length  can  also  be  found.  The  rainfall  in  the 
local  dam  area  was  analyzed  for  the  period  1909/ 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

10  to  1975/6.  Oscillations  with  long  wave  lengths 
were  absent  and  there  was  a  strong  ten  year  wave 
for  the  series  of  annual  inflow  totals.  Variances  in 
the  fit  of  the  data  to  a  trigonometric  regression 
expression  were  accounted  for  by  extreme  vales  in 
the  data.  The  estimated  series  for  inflow  and  rain- 
fall were  smoothed  using  a  five  term  binomial 
filter.  It  was  suggested  from  the  data  that  the  dam 
should  be  built  during  the  period  of  positive  rain- 
fall anomalies  over  the  interval  1980/90.  (Sidney- 
IPA) 
W80-06071 


PRELIMINARY  CLOUD  MICROPHYSICS 
STUDIES  FOR  TEXAS  HIPLEX  1979, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Meteorology. 

A.  B.  Long. 

Report  No  LP- 124  prepared  for  Texas  Department 

of  Water  Resources,  Austin,  TX  March  1980.  82  p, 

15  Fig,  10  Tab,  2  Ref,  1  Append.  14-06-D-7587. 

Descriptors:  *Cloud  physics,  'Chemistry  of  pre- 
cipitation, 'Precipitation(  Atmospheric),  *Clouds, 
•Storm  structure,  Climatology,  Meteorology,  At- 
mospheric physics,  Weather  data,  Texas,  On-site 
data  collection,  Aircraft,  Instrumentation,  Data 
processing,  Dew  point,  Air  temperature. 

Initial  cloud  microphysis  studies  by  Texas  A  and 
M  University  of  the  important  precipitation  mech- 
anisms is  convective  clouds  in  the  Texas  HIPLEX 
region  are  reported.  The  data  collected  will  be 
used  to  test  rain  enhancement  techniques  for  this 
specific  type  of  cloud.  A  fully  instrumented  air- 
craft collected  the  data  in  the  field  during  the 
period,  May  21  to  July  20,  1979.  The  thermody- 
namic, kinematic,  and  micro-phyical  properties 
were  evaluated  and  the  data  were  recorded  on 
magnetic  tape  for  further  evaluation.  Clouds  suit- 
able for  microphysical  studies  were  selected  by  a 
specific  set  of  rules.  Certain  microphysical  param- 
eters must  be  met  for  a  cloud  to  be  selected  when 
the  aircraft  makes  an  initial  pass  through  the  cloud. 
About  half  of  the  clouds  met  the  selection  rules 
and  those  which  did  not,  had  tops  which  were  too 
cold,  initial  ice  particle  concentration  was  too 
high,  or  precipitation  had  already  begun.  Analysis 
of  the  data  showed  that  as  precipitation  falls 
through  subcloud  air  its  temperature  is  decreased 
and  dew  point  increased.  This  may  be  an  example 
o  the  wet-bulb  process  operating  within  subcloud 
air  or  it  may  indicate  penetration  of  potentially 
downdraft  air  into  the  subcloud  region.  Of  the 
clouds  studied,  it  was  concluded  that  the  ice  proc- 
ess was  necessary  for  significant  precipitation  to 
occur.  (Sidney-IPA) 
W 80-06072 


DRAFT,  CONSTRUCTION  AND  OPERATION 
OF  A  SEQUENTIAL  RAIN  SAMPLER, 

Utrecht  Rijksuniversiteit  (Netherlands).  Inst,  voor 

Meteorologie  en  Oceanografie. 

For  primary  bibliographic  entry  see  Field  7B. 

W  80-06084 


RAIN  DROP  SIZES  AND  RAINFALL  RATE 
MEASURED  BY  DUAL-POLARIZATION 
RADAR, 

Ruthrford  and  Appleton  Lab.,  Slough  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W80-06087 


DIURNAL  RAINFALL  VARIATION  IN 
NORTHEAST  BRAZIL, 

Conselho  Nacional  de  Desenvolvinento  Cientifico 

e  Technologico,  Rio  de  Janeiro  (Brazil);  and  Insti- 

tuto  de  Pesquisas  Espaciais,  Sao  Jose  dos  Campso 

(Brazil). 

V.  E.  Kousky. 

Monthly  Weather  Review,  Vol  108,  No  4,  p  488- 

498,  April  1980.  10  Fig,  1  Tab,  12  Ref. 

Descriptors:  'Rainfall,  *Diurnal,  'Coasts,  Coastal 
plains,  Diurnal  distribution,  Nocturnal,  Winds,  Sea 
breezes,  Temperature,  Precipitation,  Areal, 
•Brazil,  'Diurnal  rainfall,  'Northeast  Brazil, 
•Amazon  River,  Rainfal  variation,  Convergence, 
Onshore  flow,  Offshore  land  breeze. 


The  diurnal  rainfall  variation  in  northeast  Brazil 
was  investigated  for  the  period  1961-1970.  Most 
coastal  areas  were  found  to  experience  a  nocturnal 
maximum  in  rainfall  activity,  probably  due  to  con- 
vergence between  the  mean  onshore  flow  and  the 
offshore  land  breeze.  Areas  100-300  km  inland 
experience  a  daytime  maximum,  associated  with 
the  development  and  inland  advance  of  the  sea 
breeze.  The  diurnal  rainfall  variability,  at  most 
interior  locations,  seems  to  be  due  to  mountain- 
valley  breezes.  Seasonal  variations  are  noted  for 
areas  of  the  north  coast  of  Brazil.  Source,  Located 
near  the  moth  of  the  Amazon  river,  experiences  a 
nocturnal  maximum  between  January  and  May, 
and  an  afternoon  maximum  between  June  and  Sep- 
tember. Evidence  was  presented  that  shows  that 
this  seasonal  variation  is  linked  to  the  seasonal 
variation  in  the  low-level  mean  flow.  Seasonal 
variations  in  the  mean  monthly  rainfall  for  coastal 
afeas  was  shown  to  correlate  well  with  the  intensi- 
ty of  the  land  breeze,  which  was  represented  by 
the  difference  between  the  mean  sea  surface  tem- 
perature and  the  mean  air  temperature  over  land. 
(Roberts-ISWS) 
W80-06094 


THE  NATURE  OF  RAINFALL  FLUCTU- 
ATIONS IN  SUBTROPICAL  WEST  AFRICA, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
S.  E.  Nicholson. 

Monthly  Weather  Review,  Vol  108,  No  4,  p  473- 
487,  April  1980.  11  Fig,  3  Tab,  29  Ref.  NSF 
ATM77-21547,  GA-10651. 

Descriptors:  'Rainfal,  'Fluctuations,  'Variability, 
•Africa,  Droughts,  Arid  climates,  Semiarid  cli- 
mates, Arid  lands,  Subtropic,  Data  processing, 
Correlation  analysis,  Precipitation(Atmospheric), 
Weather,  Climatology,  Meteorology. 

The  nature  of  rainfall  fluctuations  in  the  West 
African  subtropics  was  described  on  the  basis  of 
three  analyses  of  rainfall  departures.  Areally  aver- 
aged, normalized  rainfall  departure  seris  for  the 
years  1901-75  were  derived  for  four  semi-arid  sub- 
Sharan  climatic  zones:  the  Sahelo-Saharan,  the 
Sahel,  the  Soudan,  and  the  Soudano-Guinean.  Sim- 
ilar series  were  derived  for  four  or  five  regions 
within  each  zone,  and  the  regional  series  were 
intercorrelated.  Finally,  correlation  between 
annual  rainfall  departure  maps  was  used  to  deter- 
mine frequently  occurring  rainfall  anomaly  types. 
Several  characteristics  of  West  African  climate 
variation  emerged  from  these  investigations.  A 
strong  coherence  of  variation  occurred  throughout 
the  region  from  approximtely  20-10  deg  N,  a 
latitude  which  frequently  marks  a  climatic  discon- 
tinuity with  large  departures  of  opposite  sign  pre- 
vailing to  the  north  and  south,  this  coherence  was 
very  pronounced  in  both  the  north-south  and  east- 
west  directions,  although  certain  longitudinal  sec- 
tors occasionally  behave  differently  from  the  rest 
of  the  zone.  Such  a  case  resulted  in  a  mixed 
configuration  of  drought,  with  negative  anomalies 
prevailing  only  within  certain  sectors.  The  deter- 
mined rainfall  anomaly  types  represented  several 
drought  types  for  the  Sahel.  characterized  by  their 
various  relations  to  conditions  elsewhere  on  the 
continent.  In  general,  rainfall  fluctuations  in  the 
West  African  subtropics  were  more  commonly 
characterized  by  a  contraction  or  expansion  of  the 
desert  belt,  rather  than  by  its  north-south  displace- 
ment. (Sims-ISWS) 
W80-06095 


EFFECTS  OF  CHEMICAL  DEFOLIATION  OF 
AN  ABIES  GRANDIS  HABITAT  ON  AMOUNTS 
AND  CHEMISTRY  OF  THROUGHFALL  AND 
STEMFLOW, 

Pacific  Northwest  Forest  and  Range  Experiment 

Station,  Wenatchee,  Wa. 

A.  R.  Tiedemann,  J.  D.  Helvey,  and  T.  D. 

Anderson. 

Journal  of  Environmental  Quality,  Vol  9,  No  2,  p 

320-328,  April-June  1980.  4  Fig,  5  Tab,  31  Ref. 

Descriptors:  *Forests,  •Chemistry  of  precipitation, 
•Nutrients,  'Interception,  Trees,  Fir  trees.  Grand 
fir  trees,  Defoliants,  On-site  investigations, 
Throughfall,  Stemflow,  Water  chemistry,  Forest- 
ry, Water  pollution  sources,  'Defoliation  effects. 


Amounts  and  chemistry  of  gross  precipitation, 
throughfall,  and  stemflow  were  measured  before 
and  after  chemical  defoliation  of  a  coniferous 
forest  stand  in  eastern  Washington.  Throughfall 
(T)  in  the  natural  stand  was  related  to  gross  pre- 
cipitation (P)  b  the  equation  T  =  0.842P  -  0.182 
with  a  coefficient  of  determination  (R  sq)  of  0.972. 
Throughfall  and  stemflow  increased  significantly 
after  defoliation,  but  the  actual  amounts  were 
small.  Cross  precipitation  before  defoliation  con- 
tained 0.47  mg/liter  total  nitrogen  (T-N),  0.06  mg/ 
liter  total  phosphorus  (T-P),  and0.7  mg/liter  total 
cations  (Ca,  Mg,  Na,  and  K).  Total  inputs  between 
24  August  1975  and  1  June  1976,  were  0.84,  0.07, 
and  0.90  kg/ha  for  T-N,  T-P,  and  total  cations, 
respectively.  Approximately  80%  of  the  total 
annual  precipitation  was  normally  received  during 
the  period  sampled.  Concentrations  of  chemical 
constituents  were  increased  up  to  15  times  in 
throughfall  and  up  to  48  times  in  stemflow  com- 
pared to  gross  precipitation.  Ratios  of  nutrient 
delivery  (Kg/ha)  before  defoliation  as  gross  pre- 
cipitation/throughfall/stemflow  were 

1.00:1.01:0.02  for  T-N,  1.00:3.78:0.15  for  T-P,  and 
1.00:7.57;0.20  for  total  cations.  Defoliation  reduced 
concentration  of  ammonium-N  and  increased  con- 
centration of  T-P  in  throughfall.  Concentrations  of 
other  measured  constituents  were  not  changed. 
Delivery  of  all  nutrients  to  the  forest  floor,  howev- 
er, was  greater  after  defoliation  because  of  in- 
creased amounts  of  throughfall  and  stemflow. 
Comparisons  of  summer  with  winter  storms  and 
dry  fallout  with  precipitation  indicated  that:  (1)  T- 
P  and  K.  are  of  local  origin;  (2)  N  probably  origi- 
nates from  passage  of  air  masses  over  urban  and 
industrial  areas,  automobile  exhaust,  and  agricul- 
ture (fertilization);  and  (3)  Na  and  Mg  are  of 
marine  origin.  (Sims-ISWS) 
W80-06105 


STOCHASTIC  PARAMETER  ESTIMATION 
PROCEDURES  FOR  HYDROLOGIC  RAIN- 
FALL-RUNOFF MODELS:  CORROLATED 
AND  HETEROSCEDASTIC  ERROR  CASES, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-O6138 


ON  THE  STATISTICAL  CHARACTERISTICS 
OF  DROUGHT  EVENTS, 

California  Univ.,  Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
J.  A.  Dracup,  K.  S.  Lee,  and  E.  G.  Paulson,  Jr. 
Water  Resources  Research,  Vol  16,  No  2,  p  289- 
296,  April  1980.  6  Fig,  4  Tab,  9  Ref.  NSF  ENG77- 
11137. 

Descriptors:  'Droughts,  'Streamflow, 

*Precipitation(  Atmospheric),  'Model  studies. 
Mathematical  models,  Statistical  models.  Statistics, 
Runoff,  Rainfall,  Rivers,  Low  flow,  Low-flow  fre- 
quency, Correlation  analysis,  Hydrologic  data,  Cli- 
matology. 

Several  statistical  tests  were  performed  on  stream- 
flow  series  for  purposes  of  analyzing  multiyear 
drought  events.  These  statistical  tests  on  both  high- 
flow  and  drought  event  parameters  included:  (1) 
stationarity  in  terms  of  their  linear  trend;  (2)  ran- 
domness in  terms  of  lag-1  serial  correlation;  (3) 
correlation  and  cross  correlation  between  these 
parameters  (duration,  magnitude,  and  severity). 
The  test  results  and  their  implications  were  dis- 
cussed in  relation  with  the  characterization  of 
high-flow  and  drought  event  series.  Two  types  of 
envelopes  for  drought  duration  and  severity  were 
presented  that  use  TschebychefTs  inequality. 
These  envelopes  give  an  excellent  indication  of  the 
maximum  response  of  a  watershed  in  terms  of 
drought  duration  and  severity  during  the  period  of 
record.  (Sims-ISWS) 
W80-06147 


ON  THE  DEFINITION  OF  DROUGHTS, 

California  Univ.,  Los  Angeles.   School   of  Engi- 
neering and  Applied  Science. 
J.  A.  Dracup,  K.  S.  Lee,  and  E.  G.  Paulson,  Jr. 
Water  Resources  Research,  Vol  16,  No  2,  p  297- 
302,    April    1980.    2   Fig,    1    Tab,    18   Ref.    NSF 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


ENG77-11137. 

Descriptors:  'Droughts,  'Streamflow,  *Soil  mois- 
ture, 'Precipitation(Atmospheric),  Analytical  tech- 
niques, Data  processing,  Rainfall,  Runoff,  Low 
flow,  Low-flow  frequency,  Time  series  analysis, 
Hydrologic  data,  Climatology,  Meteorology,  Hy- 
drology, Drought  definition. 

Several  considerations  for  developing  a  practical, 
analytical  definition  of  droughts  were  discussed. 
These  considerations  included:  (1)  selection  of  the 
nature  of  the  water  deficit  to  be  studied  (hydrolo- 
gical,  meteorological,  or  agricultural);  (2)  selection 
of  the  averaging  period  used  to  discretize  a  con- 
tinuous time  series  (months,  seasons,  or  years);  (3) 
selection  of  the  truncation  level  used  to  separate 
droughts  from  the  remainder  of  the  time  series 
(mean  or  median);  and  (4)  method  of  regionaliza- 
tion  or  standardization.  These  decisions  were  dis- 
cussed in  terms  of  their  impacts  on  various  ap- 
proaches to  drought  frequency  analysis.  Drought 
events  were  considered  to  be  composed  of  dura- 
tion, magnitude  (average  water  deficiency),  and 
severity  (cumulative  water  deficiency).  An  appli- 
cation of  the  proposed  drought  definition  proce- 
dure was  presented  for  the  case  of  a  frequency 
analysis  of  multiyear  hydrologic  droughts.  (Sims- 
ISWS) 
W80-06148 


EROSIVITY      VALUES      FOR      INDIVIDUAL 
DESIGN  STORMS, 

Science  and  Education  Administration,  Boise,  ID. 
For  primary  bibliographic  entry  see  Field  21. 
W80-06195 


2C.  Snow,  Ice,  and  Frost 


PERFORMANE  OF  V.H.F.  AERIALS  CLOSE 
TO  A  SNOW  SURFACE, 

British  Antarctic  Survey,  Cambridge  (England). 
C.  S.  M.  Doake,  and  M.  Gorman. 
Journal  of  Glaciology,  Vol  22,  No  88,  p  551-553, 
1979.  1  Fig,  1  Tab,  3  Ref,  1  Append. 

Descriptors:  'Sounding,  'Ice,  'Antennas,  'Instru- 
mentation, Radar,  Surfaces,  Snow,  Foreign  re- 
search, Foreign  countries,  Electrical  impedance, 
Frequency,  Masurement,  On-site  investigations, 
Standing  waves,  V.H.F.,  Voltage  standing-wave 
ratio. 

Measurements  of  aerial  admittance  as  a  function  of 
height  above  a  snow  surface  show  that  when  the 
surface  temperature  is  below  freezing,  the  aerial 
performane  is  insensitie  to  slight  surface  irregulari- 
ties. (Humphreys-ISWS) 
W80-06098 


A  RECOMMENDATION  FOR  THE  APPLICA- 
TION OF  THE  ROCH  INDEX  FOR  SLAB  AVA- 
LANCHE RELEASE, 

Rocky   Mountan   Forest  and   Range  Experiment 

Station,  Fort  Collins,  CO. 

R.  A.  Summerfeld,  and  R.  M.  King. 

Journal  of  Glaciology,  Vol  22,  No  88,  p  547-549, 

1979.  1  Tab,  7  Ref. 

Descriptors:  'Avalanches,  'snow  management, 
'Slope  stability,  'Forecasting,  Movement,  On-site 
investigatins,  Snowpacks,  Shear,  Analysis,  On-site 
data  collections,  Slabs,  Snow. 

Detailed  measurements  on  several  avalanches 
verify  that  a  Daniels'  type  statistical  correction  to 
roch's  stability  index  would  accurately  predict 
snow-slope  instability.  It  was  recommended  that 
one-half  the  median  of  at  least  50  shear-strength 
masurements  be  used  as  a  measure  of  the  strength 
of  a  weak  layer.  (Humphreys-ISWS) 
W80-06099 


'SAW-TOOTH'  MORAINES  IN  FRONT  OF  BO- 
DALSBREEN,  SOUTHERN  NORWAY, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Geolo- 
gy- 
J.  A.  Matthews,  R.  Cornish,  and  R.  A.  Shakesby. 


Journal  of  Glaciology,  Vol  22,  No  88,  p  535-546, 
1979.  6  Fig,  3  Tab,  39  Ref. 

Descriptors:  'Glaciology,  'Glacial  drift,  'Topog- 
raphy, 'Geomorphology,  Shape,  On-site  investiga- 
tions, Profiles,  Surveys,  Measurement,  Lichens, 
Analysis,  Foreign  countries,  'Norway,  Glacier  Bo- 
dalsbreen,  Saw-tooth  profile. 

A  series  of  end  moraines,  with  a  remarkable  saw- 
tooth pattern,  were  reported  from  the  glacier  fore- 
land of  Bodalsbreen,  a  northern  outlet  of  the  ice 
cap  Jostedalsbreen.  The  three-dimensional  mor- 
phology of  the  moraines  was  described  and  ana- 
lyzed. Historical  records  and  lichenometric  mea- 
surements indicate  that  they  were  deposited  after 
the  'Little  Ice  Age'  glacier  maximum  of  the  mid- 
eighteenth  century.  It  was  inferred  that  the  local 
topography  of  Bodalen  was  conducive  to  the  for- 
mation of  a  heavily  crevassed  pecten  at  the  snout 
of  Bodalsbreen,  which  produced  the  end  moraines 
by  a  push  mechanism  during  minor  glacier  ad- 
vances. The  observations  suggest  that  pushing  may 
be  an  underestimated  mechanism  in  moraine  ridge 
formation  generally.  (Humphreys-ISWS) 
W80-O61O0 


FORCES  ON  STRUCTURES  IMPACTED  AND 
ENVELOPED  BY  AVALANCHES, 

Boeing  Co.,  Seattle,  WA. 
R.  R.  Pedersen,  J.  D.  Dent,  and  T.  E.  Lang. 
Journal  of  Glaciology,  Vol  22,  No  88,  p  529-534, 
1979.  5  Fig,  4  Ref,  1  Append. 

Descriptors:  'Avalanches,  'Loads(Forces), 
'Structures,  'Model  studies,  'Snow  management, 
Forecasting,  Compute  models,  Snow,  Velocity, 
Methodology,  Analytica  techniques,  Analysis, 
Shear,  Load  distribution,  Flow,  Pressure,  Impact 
forces. 

A  computer  code  was  reported  that  models  two- 
dimensional  flow  of  a  snow-avalanche  cross-sec- 
tion over  a  down-slope  structure  of  arbitrary  cross- 
sectional  shape.  Impact  forces  and  pressure  are 
predicted,  and  the  flow  pattern  past  the  structure 
may  be  arrayed  pictorially.  The  model  was  applied 
to  the  prediction  of  forces  on  rectangular  obstacles 
that  are  of  fractional  height  to  the  nominal  ava- 
lanche flow  depth  for  avalanche  flow  speeds  up  to 
20  m/s.  The  program  was  applied  to  modeling  an 
experiment  by  Salm  of  impact  of  snow  blocks  upon 
a  slope-normal  wall  in  order  to  demonstrate  the 
accuracy  of  the  code  in  comparison  to  impact- 
force  histories  measured  by  Salm.  Difference  be- 
tween the  experimental  results  and  the  computer 
simulation  was  less  than  21%,  and  supporting  dis- 
cussion was  given  on  factors  that  may  account  for 
the  difference.  (Humphreys-ISWS) 
W80-06101 


TIME-SERIES  MODELLING  OF  AVALANCHE 
ACTIVITY  FROM  METEOROLOGICAL  DATA, 

National  Research  Council  of  Canada,  Vancouver 
(British  Columbia).  Div.  of  Builiding  Research. 
A.  A.  Salway. 

Journal  of  Glaciology,  Vol  22,  No  88,  p  513-528, 
1979.  3  Fig,  3  Tab,  18  Ref. 

Descriptors:  'Avalanches,  'Snow  management, 
•Model  studies,  'Forecasting,  Time  series  analysis, 
On-site  investigations,  Mathematical  models,  Mete- 
orological data,  Analytical  techniques,  Statistical 
methods,  Hazards,  'British  Columbia,  'Rogers 
Pass(B.C). 

Avalanche-hazard  evaluation  by  field  analysts  is 
largely  achieved  along  causal  intuitive  lines  de- 
pending for  its  success  upon  the  experience  of  the 
analyst  in  his  particular  area.  Several  attempts  have 
been  made  in  the  past  to  quantify  such  procedures 
by  means  of  statistical  models  based  upon  meteoro- 
logical measurements.  Modified  forms  of  a  multi- 
variate technique  known  as  linear  discriminant 
analysis  have  been  tried  with  only  partial  success. 
Intercorrelated  variables  and  autocorrelated  data, 
omission  of  time-lagged  terms,  insufficient  vari- 
ation in  the  dependent  variable,  and  sampling  diffi- 
culties may  have  combined  to  weaken  the  discrimi- 
nant approach.  These  problems  and  the  nature  of 
the  phenomenon  suggest  that  a  stochastic  transfer- 


function  time-series  approach  may  be  a  useful  al- 
ternative method.  A  numerical  weighting  scheme 
has  been  devised  for  the  representation  of  ava- 
lanche activity  for  the  Rogers  Pass  area  of  British 
Columbia  in  terms  of  terminus,  size,  and  moisture- 
content  codes  for  each  event.  From  various  types 
of  correlation  analysis  performed  on  data  for  the 
period  1965-73,  models  were  developed  using  the 
'best'  weighting  scheme  for  avalanche  activity  rep- 
resentation and  the  most  promising  meteorological 
variables  as  indicated  by  the  results  of  the  correla- 
tion analysis.  These  relatively  simple  models  dem- 
onstrated a  good  fit  to  the  actual  data  in  both  a 
descriptive  and  a  simulated-forecasting  situation. 
(Humphreys-ISWS) 
W80-06102 


EVALUATION  OF  JET-ROOF  GEOMETRY 
FOR  SNOW-CORNICE  CONTROL, 

Montana   State  Univ.,   Bozeman.   Dept.   of  Civil 

Engineering  and  Engineering  Mechanics. 

K.  L.  Dawson,  and  T.  E.  Lang. 

Journal  of  Glaciology,  Vol  22,  No  88,  p  503-511, 

1979.  8  Fig,  1  Tab,  9  Ref. 

Descriptors:  'Snow  cornice,  'Snow  management, 
'Model  studies,  'Slope  protection,  Flow  around 
objects,  Snow,  Shape,  Jets,  Mathematical  models, 
Slopes,  Mountains,  Distribution,  Spatial  distribu- 
tion, Scour,  Flow,  Hydrodynamics,  Eddies,  Ana- 
lytical techniques,  Jet-roof  geometry,  Snow  depo- 
sition, Mountain  ridges. 

Numerical  hydrodynamic  simulation  of  the  jet-roof 
geometry  for  control  of  snow  deposition  to  pre- 
vent cornice  formation  at  mountain  ridges  was 
reported.  Different  jet-roof  geometries  were  evalu- 
ated based  upon  the  extent  and  size  of  the  ground- 
surface  stagnation  region  and  the  recirculation 
region  to  the  lee  of  the  roof.  Results  show  that  jet- 
roof  length  should  be  of  the  same  order  as  nominal 
height  of  the  roof  from  the  ground  surface.  Effi- 
cient placement  of  the  roof  was  shown  to  be  that 
with  the  leading  edge  directly  above  the  mountain 
ridge,  and  roof  angle  approximately  equal  to  lee 
slope  angle.  In  numerical  simulation  of  flow-field 
start-up,  near  steady-state  flow  is  approched  in  less 
than  1.0  s  real  time  indicating  short  transient-flow 
duration.  (Humphreys-ISWS) 
W80-06103 


AN  ANALYSIS  OF  THE  IN-SITU  RESISTIVITY 
OF  SEA  ICE  IN  TERMS  OF  ITS  MICROS- 
TRUCTURE, 

National  Research  Council,  Ottawa  (Ontario).  Div. 

of  Mechanical  Engineering. 

G.  W.  Timco. 

Journal  of  Glaciology,  Vol  22,  No  88,  p  461-471, 

1979.  5  Fig,  2  Tab,  24  Ref. 

Descriptors:  'Ice,  'Resistivity,  'Sea  ice,  'Electri- 
cal properties,  On-site  tests,  Direct  currents, 
Sounding,  Physical  properties,  Analytical  tech- 
niques, Analysis,  On-site  investigations,  Measure- 
ment, Structure,  Anisotropy,  Isotropy,  *In-situ  re- 
sistivity, Geoelectric  soundings,  Microstructure, 
Brine  cells. 

The  results  of  66  Schlumberger  geoelectric  sound- 
ings on  first-year  sea  ice  were  analyzed  to  obtain 
average  values  of  d.c.  electrical  resistivity  both 
parallel  rho  sub  1  and  perpendicular  rho  sub  p  to 
the  long  brine  cell  direction.  This  analysis  yielded 
rho  sub  1  =  104  omega  m,  80  omega  m,  45  omega 
m,  and  rho  sub  p  =  298  omega  m,  230  omega  m, 
129  omega  m  for  brine  volumes  v  sub  b  of  0.040, 
0.067,  and  0.082,  respectively.  The  observed  de- 
pendence of  rho  sub  1  on  v  sub  b  is  used  in 
conjunction  with  a  mixing  formula  for  the  electri- 
cal resistivity  of  a  two-phase  heterogeneous  system 
to  arrive  at  values  of  'average'  brine  cell  lengths  1 
for  relatively  warm  sea  ice.  This  treatment  yields  1 
about  1.7  cm  for  0.040  less  than  or  equal  to  v  sub  b 
less  than  or  equal  to  0.070  with  a  rapid  extension  of 
brine  cell  lengths  for  brine  volumes  above  c.  0.070. 
(Humphreys-ISWS) 
W80-06104 
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Group  2D — Evaporation  and  Transpiration 


2D.  Evaporation  and  Transpiration 


MAPPING  POTENTIAL  EVAPOTRANSPIRA- 
TION  IN  HILLY  TERRAIN, 

Natal  Univ.,  Pietermaritzburg  (South  Afria.) 
R.  E.  Schulze. 

South  African  Geographical  Journal,  Vol  57  No  1, 
p  26-35,  1975.  4  Fig,  2  Tab,  25  Ref. 

Descriptors:  'Evapotranspiration,  *Solar  radiation, 
•Energy  buget,  'Climatology,  'Topography,  Ter- 
rain analysis,  Mapping,  Slopes,  Transpiration  loss, 
Hydrologic  cycle,  Watersheds(Basins),  Grasslands, 
Spatial  distribution,  Seasonal,  Computers,  Math- 
ematical studies,  Data  processing,  Summer, 
Autum,  Winter,  'South  Africa. 

The  relationsip  between  solar  energy  exposure  of 
sloping  terrain  and  the  water  loss  due  to  evapo- 
transpiration  is  discussed.  Map  of  the  potential 
exapotranspiration  (PE)  of  four  of  the  hydrological 
research  catchments  at  Cathedral  Peak,  South 
Africa,  were  developed  using  climatological  data 
collected  during  midsummer,  midseason,  and  mid- 
winter. Daily  potential  evapotranspiration  was 
only  about  8  mm  during  midsummer  (December 
22)  and  it  differed  only  slightly  with  the  value  of 
daily  incoming  radiation.  The  shaded  western 
slopes  indicated  lower  potential  water  losses.  Mid- 
season  (March  22)  maps  show  greater  exposure 
and  water  loss  (7  mm)  on  the  steeper  western 
slopes  and  the  effects  of  north/south  sloping  are 
very  pronounced.  Discrepancies  between  the  radi- 
ation and  PE  (between  3  to  5  mm)  were  evident 
during  midwinter  (June  21).  The  intercatchment 
variations  depend  on  the  north/south  sloping,  Berg 
Wind  conditions,  and  clould  cover.  In  summer  the 
Catchments  vary  in  PE  by  only  5.8%  in  the  equin- 
oxes, 16.9%,  and  in  midwinter  by  42.5%.  These 
data  can  be  used  to  develop  programs  to  minimize 
water  loss  by  evapotranspiration  and  reduce  South 
Africa's  large  water  budget.  (Sidney-IPA) 
W80-06069 

2E.  Streamflow  and  Runoff 


FLOOD  OF  JULY  5-7,  1978,  ON  THE  SOUTH 
FORK  ZUMBRO  RIVER  AT  ROCHESTER, 
MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
V.  J.  Latkovich. 

Available  from  OFSS,  Box  25425,  Fed.  Ctr. 
Denver,  CO.  80225.  Paper  copy  $3.50,  microfiche 
$0.50.  Geological  Survey  open-file  report  79-1583 
(WRI),  1979.  1  Sheet,  4  Fig,  2  Ref. 

Descriptors:  'Floods,  'River  flow,  'Minnesota, 
•Thunderstorms,  'Peak  discharge,  Flash  floods, 
Flood  damage,  Flood  recurrence  interval,  Flood 
frequency,  Historic  floods,  Flood  data,  Aerial  pho- 
tography, 'South  Fork  Zumbro  River(MN), 
'Richester(MN). 

The  intense  thunderstorm  of  July  5-6,  1978,  caused 
record  flooding  on  the  South  Fork  Zumbro  River 
at  Rochester,  Minnesota.  The  peak  discharge  on 
July  6  was  30,500  cubic  feet  per  second  compared 
with  19,600  cubic  feet  per  second  for  the  flood  of 
March  1965,  which  was  the  largest  previously 
known.  The  1965  flood  had  a  recurrence  interval 
of  about  30  years,  whereas  the  1978  flood  had  a 
recurrence  interval  exceeding  100  years.  The  flood 
waters  claimed  at  least  5  lives  and  5,000  people 
were  forced  to  leave  their  homes.  Millions  of  dol- 
lars in  flood  damage  was  reported,  and  this  report 
summarizes  some  of  the  flood  data  and  a  photomo- 
saic  map  shows  the  inundated  area.  (Kosco-USGS) 
W80-06053 


REGIONAL  FLOOD-FREQUENCY  RELA- 
TIONS FOR  WEST  CENTRAL  FLORIDA, 

Geological  Survey,  Tallahasse,  FL.  Water  Re- 
sources Div. 

M.  A.  Seijo,  R.  F.  Giovannelli,  and  J.  F.  Turner, 
Jr. 

Available  from  the  OFSS  Box  25425,  Fed.  Ctr. 
Denver  Co  80225,  paper  copy  $9.75,  microfiche 
$4.50.  Geological  Survey  open-file  report  79-1293 


(WRI),  1979,  41  p,  7  Fig,  7  Tab,  28  Ref. 

Descriptors:  'Flood  frequency,  'Florida,  'Region- 
al analysis,  'Streamflow,  'Flood  forecasting, 
Flood  profiles,  Flood  recurrence  interval,  Peak 
discharge,  Watersheds(Basins),  Drainage  area,  Re- 
gression analysis,  Methodology,  Hydrologic  data, 
'West-central  Florida. 

This  report  presents  regional  relations  for  estimat- 
ing the  magnitude  and  frequency  of  floods  on 
streams  in  west-central  Florida.  Flood  prediction 
equations  derived  cover  20,  5-,  25-,  100-,  200-,  and 
500-year  recurrence  intervals.  Annual  floods  for 
three  geographic  areas  of  west-central  Florida 
were  found  to  relate  significantly  to  basin  charac- 
teristics. Basin  characteristics  include  drainage 
area,  soils  index,  slope,  and  lake  area.  The  average 
standard  error  of  estimate  for  regional  flood  rela- 
tions ranged  from  38.4  to  52.1  percent  with  a  mean 
of  43.5  percent.  The  average  multiple  correlation 
coefficient  if  0.94.  Regional  relations  apply  to 
gaged  and  ungaged  sites  whose  drainage  areas  are 
greater  than  10  but  less  than  2,500  square  miles. 
Tables  of  maximum  known  floods  for  64  stream- 
flow  stations  used  in  the  analysis  are  included. 
Tables  comparing  station,  weighted,  and  regional 
flood-peak  discharges  are  also  included.  (Kosco- 
USGS) 
W80-06064 


THE  RESPONSE  OF  ILLINOIS  MUNICIPAL 
WATER  SYSTEMS  TO  A  PROLONGED 
PERIOD  OF  DROUGHT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 
J.  C.  van  Es,  L.  C.  Keasler,  and  R.  L. 
Whittenbarger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 204563, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Center  University  of  Illinois  Re- 
search Report  152.  June  1980,  82  p,  1  Fig,  20  Tab, 
Append.  OWRT  A-090-ILL(l).    14-31-0001-8015. 

Descriptors:  'Water  shortage,  'Droughts,  'Munic- 
ipal water,  'Illinois,  Water  management  Applied), 
Water  supply,  Local  planning.  Urban  water  man- 
agement, Illinois  municipal  water  systems. 

The  research  evaluates  the  impact  of  the  1976-77 
extended  periods  of  shortage  of  rainfall  on  Illinois 
municipal  systems.  Excluded  from  the  analysis 
were  water  systems  in  the  suburban  areas  of  large 
metropolitan  cities.  The  data  were  obtained 
through  questionnaires  sent  to  the  mayors  and 
water  systems  operators.  The  questionnaires  were 
followed  by  phone  and  personal  interviews  in 
some  cases.  The  survey  indicates  that  prior  to  the 
drought  those  municipalities  affected  by  it  were 
more  likely  to  have  smaller  water  systems,  show  a 
smaller  margin  between  daily  rated  capacity  and 
maximum  daily  usage,  and  rely  more  heavily  on 
surface  water  sources.  There  is  no  evidence  that 
the  municipalities  which  subsequently  experienced 
the  drought  were  significantly  and  systematically 
less  well  managed  than  the  municipalities  which 
did  not  experience  the  drought.  Municipalities  af- 
fected by  the  drought  made  efforts  to  increase  the 
supply  of  available  water  and  decrease  demands 
for  available  water.  Few  municipalities  succeeded 
in  obtaining  water  from  other  sources;  it  was  either 
too  expensive  or  unavailable.  Those  municipalities 
which  were  not  directly  affected  by  the  drought 
made  very  few  changes  in  the  way  their  water 
systems  operate.  Municipalities  affected  by  the 
drought,  however,  frequently  made  changes  in  the 
water  system  operations  which  continued  in  effect 
beyond  the  end  of  the  drought  and  which,  in  some 
cases,  were  not  instituted  until  after  the  drought 
had  subsided. 
W80-06079 


STABLE  ALLUVIAL  CANAL  DESIGN, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
H.  H.  Chang. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15420,  p  873-891,  May  1980.  11 
Fig,  1  Tab,  20  Ref,  2  Append. 


Descriptors:  'Canals,  'Channels,  'Sedimentation, 
Sediment  transport,  Computer  models,  Regime, 
River  flow,  Hydraulics,  Alluvial  channels.  Canal 
design,  Model  studies,  Alluvial  canals,  Stable 
canals. 

The  hypothesis  of  minimum  stream  power  for 
stable  alluvial  channels  was  used  to  derive  a  condi- 
tion for  alluvial  channels  in  equilibrium.  A  method 
incorporating  this  condition  with  a  flow-resistance 
formula  and  a  sediment-discharge  formula  was  de- 
veloped to  compute  the  width,  depth,  and  slope  of 
stable  alluvial  channels  for  a  given  set  of  water  and 
sediment  discharges.  Applying  this  method  yielded 
a  design  chart  that  provides  the  stable  width  and 
depth  of  alluvial  canals  with  trapezoidal  shape  for 
a  given  set  of  water  discharge,  channel  slope, 
sediment  size,  and  side  slope.  Comparing  data  from 
some  regime  canals  and  small  experimental  canals 
showed  good  agreement  between  the  observed 
data  and  analytical  predictions.  (Lee-ISWS) 
W80-06129 


RUNOFF  SYNTHESIS  USING  LANDSAT  AND 
SCS  MODEL, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  M  Ragan,  and  T.  J.  Jackson. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY5,  Pro- 
ceedings Paper  15387,  p  667-678,  May  1980.  2  Fig, 
7  Tab,  9  Ref,  2  Append. 

Descriptors:  'Hydrology,  'Model  studies,  'Urban 
runoff,  'Remote  sensing,  Surface  waters,  Runoff, 
Land  use,  Urbanization,  Data  collections,  'Runoff 
synthesis,  Landsat,  SCS  model,  Landsat  digital 
data. 

The  land  cover  requirements  of  the  Soil  Conserva- 
tion Service  (SCS)  model  used  to  develop  volume 
of  runoff  for  hydrograph  synthesis  in  suburban 
areas  were  modified  to  be  compatible  with  Landsat 
digital  data.  Curve  numbers  obtained  with  these 
alternate  land  cover  categories  compared  well 
with  those  obtained  in  published  example  problems 
using  conventional  categories.  Synthetic  flood  fre- 
quency relationships  computed  for  a  test  water- 
shed showed  that  the  conventional  approach  based 
on  aerial  photos  agreed  well  with  the  Landsat- 
based  approach  to  land  cover  determination.  (Lee- 
ISWS) 
W80-06131 


STOCHASTIC  PARAMETER  ESTLMATION 
PROCEDURES  FOR  HYDROLOGIC  RAIN- 
FALL-RUNOFF MODELS:  CORROLATED 
AND  HETEROSCEDASTIC  ERROR  CASES, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-06138 


A  STOCHASTIC-CONCEPTUAL  ANALYSIS  OF 
RAINFALL-RUNOFF  PROCESSES  ON  A 
HILLSLOPE, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 
R.  A.  Freeze. 

Water  Resources  Research,  Vol  16,  No  2,  p  391- 
408,  April  1980.  18  Fig,  3  Tab,  37  Ref. 

Descriptors:  'Rainfall,  'Runoff,  'Slopes,  'Model 
studies.  Mathematical  models,  Stochastic  process- 
es, Monte  Carlo  method,  Hydraulic  properties, 
Hydraulic  conductivity,  Rainfall-runoff  relation- 
ships, Precipitation(Atmospheric),  Overland  flow, 
Infiltration,  Hydraulics,  Hydrology,  Analytical 
techniques,  Hillslopes,  Runoff  processes,  Hydrolo- 
gic processes. 

A  stochastic-conceptual  mathematical  model  of 
hydrologic  processes  on  a  hillslope  was  utilized  to 
investigate  the  influence  of  the  spatial  stochastic 
properties  of  the  hillslope  parameters  on  the  statis- 
tical properties  of  the  resulting  runoff  events.  The 
model  utilized  a  stochastic  rainfall  generator  and 
allowed  the  generation  of  overland  flow  by  both 
the  Horton  mechanism  and  the  Dunne  mechanism. 
Streamflow  statistics  were  determined  on  the  basis 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


of  an  event-based  Monte  Carlo  simulation.  The 
simulated  hillslope  runoff  events  were  individually 
and  statistically  representative  of  actual  runoff 
events  reported  in  the  literature  from  experimental 
watersheds.  Results  indicated  that  each  of  the  pa- 
rameters representing  the  spatial  stochastic  proper- 
ties of  the  hydraulic  conductivity  distribution  on  a 
hillslope  exerts  an  important  influence  on  the  statis- 
tical properties  of  runoff  events  arising  from  a 
hillslope  under  a  given  climatic  regime.  The  mean 
value  is  the  most  important  parameter;  the  stand- 
ard deviation  is  quite  important;  the  autocorrela- 
tion function  is  the  least  important.  If  one  tries  to 
represent  a  heterogeneous  hillslope  by  an  'equiva- 
lent' homogeneous  hillslope,  the  statistical  proper- 
ties of  the  predicted  runoff  generated  from  a  given 
stochastic  sequence  of  storm  events  may  be  greatly 
in  error.  Results  of  the  simulations  reported  in  this 
paper  suggest  that  the  distribution  of  hydraulic 
conductivities  over  a  watershed  should  be  included 
in  parametric  representations  of  the  unit  hydro- 
graph,  in  conceptual  predictions  of  flood  excee- 
dance  probabilities,  and  in  physically  based  assess- 
ments of  the  autocorrelation  structure  of  the 
streamflow  sequences.  Results  of  this  study  also 
infer  a  close  relationship  between  climate,  hydrau- 
lic conductivity,  and  geomorphic  landform  devel- 
opment. (Sims-ISWS) 
W80-0614O 


OPTIMAL  OPERATION  OF  MULTIRESER- 
VOIR  POWER  SYSTEMS  WITH  STOCHASTIC 
INFLOWS, 

Institut   de   Recherce   de   l'Hydro-Quebec,   Var- 

ennes. 

A.  Turgeon. 

Water  Resources  Research,  Vol  16,  No  2,  p  275- 

283,  April  1980.  5  Fig,  5  Tab,  20  Ref. 

Descriptors:  'Reservoir  operation,  'Optimization, 
•Hydroelectric  power,  *Model  studies,  Mathemat- 
ical models,  Stochastic  processes,  Powerplants, 
Peak  power,  Electric  power  demand,  Reservoirs, 
Storage,  Inflow,  Rivers,  Simulation  analysis,  Hy- 
drology, Lakes,  Multireservoir  systems. 

The  optimization  of  the  weekly  operating  policy  of 
multireservoir  hydroelectric  power  systems  is  a 
stochastic  nonlinear  programing  problem.  For 
small  systems  this  problem  can  be  solved  by  dy- 
namic programing,  but  for  large  systems  there  is 
yet  no  method  of  solving  this  problem  directly  so 
that  one  must  resort  to  mathematical  manipulations 
in  order  to  solve  it.  This  paper  presented  and 
compared  two  possible  manipulation  methods  for 
solving  this  problem.  The  first,  called  the  one-at-a- 
time  method,  consists  in  breaking  up  the  original 
multivariable  problem  into  a  series  of  one-state 
variable  subproblems  that  are  solved  by  dynamic 
programing.  The  final  result  is  an  optimal  local 
feedback  operating  policy  for  each  reservoir.  The 
second  method,  called  the  aggregation/decomposi- 
tion method,  consists  in  breaking  up  the  original  n- 
state  variable  stochastic  optimization  problem  into 
n  stochastic  optimization  subproblems  of  two-state 
variables  that  are  also  solved  by  dynamic  program- 
ing. The  final  result  is  a  suboptimal  global  feedback 
operating  policy  for  the  system  of  n  reservoirs. 
The  two  methods  were  then  applied  to  a  network 
of  six  reservoir-hydroplant  complexes,  and  the  re- 
sults obtained  were  reported.  It  was  shown  that  the 
suboptimal  global  feedback  operating  policy  gives 
better  results  than  the  optimal  local  feedback  oper- 
ating policy.  (Sims-ISWS) 
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OF  DROUGHT  EVENTS, 

California  Univ.,   Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
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ON  THE  DEFINITION  OF  DROUGHTS, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
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A  FREQUENCY  DISTRIBUTION  FOR 
ANNUAL  FLOODS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
W.  C.  Boughton. 

Water  Resources  Research,  Vol  16,  No  2,  p  347- 
354,  April  1980.  8  Fig,  7  Tab,  6  Ref. 

Descriptors:  'Frequency  analysis,  'Floods,  'Aus- 
tralia, 'Distribution  patterns,  Frequency,  Statistical 
methods,  Annual  flood,  Statistics,  Parametric  hy- 
drology, 'Eastern  Australia,  Logarithms,  Three- 
parameter  distributions,  Catchments,  Frequency 
factor,  Recurrence  interval,  Data  sets,  Gumbel  dis- 
tribution. 

A  distribution  for  frequency  analysis  of  the  loga- 
rithms of  annual  floods  was  derived  from  data  for 
78  catchments  in  eastern  Australia.  The  statistical 
data  from  these  catchments  demonstrated  the  need 
for  three-parameter  distributions  instead  of  two- 
parameter  distributions  for  analysis  of  annual 
floods.  A  nonlinear  relationship  between  frequency 
factor  and  function  of  recurrence  interval  was 
demonstrated,  and  this  relationship  was  used  as  the 
basis  for  the  distribution.  Methods  of  fitting  the 
distribution  to  data  sets,  including  sets  that  contain 
zero  values,  were  described.  A  comparison  was 
made  of  results  from  the  new  distribution,  the  log 
Pearson  type  3,  the  log  normal,  the  log  Gumbel, 
and  the  Gumbel  distribution.  (Roberts-ISWS) 
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UNSTEADY  ONE-DIMENSIONAL  FLOW 
OVER  A  PLANE:  PARTIAL  EQUILIBRIUM 
AND  RECESSION  HYDROGRAPHS, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris,  and  D.  A.  Woolhiser. 
Water  Resources  Research,  Vol  16,  No  2,  p  355- 
360,  April  1980.  6  Fig,  4  Ref. 

Descriptors:  'Shallow  water,  'Overland  flow, 
•Model  studies,  Mathematical  models,  Hydro- 
graphs,  Unsteady  flow,  Surface  waters,  Runoff, 
Equations,  Theoretical  analysis. 

This  paper  presented  a  comparison  of  solutions  of 
the  shallow  water  (Saint  Venant)  equations  for 
unsteady  one-dimensional  flow  over  a  plane  and 
solutions  of  the  diffusion  and  kinematic  wave  equa- 
tions, which  were  approximate  forms  of  the  Saint 
Venant  equations.  In  the  cases  studied,  the  lateral 
inflow  was  constant  and  positive  but  may  cease 
before  a  steady  state  flow  is  reached.  It  was  shown 
that  for  highly  subcritical  flow,  the  criterion  pro- 
posed by  Woolhiser  and  Liggett  was  necessary  but 
not  sufficient  to  enable  a  choice  between  the  shal- 
low water  equations  and  the  kinematic  approxima- 
tion. An  additional  criterion  was  proposed  for 
these  cases.  (Sims-ISWS) 
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EFFECT  OF  TAIL  BEHAVIOR  ASSUMPTIONS 
ON  FLOOD  PREDICTIONS, 

Colorado  State  Univ.,  Fort  Collins. 
H.  W.  Shen,  M.  C.  Bryson,  and  I.  D.  Ochoa. 
Water  Resources  Research,  Vol  16,  No  2,  p  361- 
364,  April  1980.  1  Fig,  3  Tab,  7  Ref. 

Descriptors:  'Flood  forecasting,  'Design  flood, 
•Model  studies,  Mathematical  models,  Flood  fre- 
quency, Hydrologic  data,  Frequency,  Analytical 
techniques,  Temporal  distribution,  Flow,  Stream- 
flow,  Floods,  Hydrology. 

Two  of  the  distributions  most  widely  used  in  flood 
magnitude  modeling  are  the  Gumbel  type  1  ex- 
treme-value distribution  and  the  log  Pearson  type 
3.  These  represent  two  fundamentally  different  as- 
sumptions about  distribution  tail  behavior  in  that 
extreme  events  from  the  log  Pearson  type  3  distri- 
bution follow  the  Gumbel  type  2  extremal  distribu- 
tion. This  paper  compared  these  two  assumptions 
by  comparing  flood  predictions  by  the  type  1  and 
type  2  models.  For  the  Gumbel  type  1  distribution 
the  ratio  of  x  sub  n  sub  1,  the  magnitude  of  a  flood 
with  a  return  period  n  sub  1,  to  x  sub  n  sub  2,  the 
magnitude  for  a  shorter  return  period  n  sub  2,  can 
be  estimated  by  an  upper  bound  that  is  In  n  sub  1/ 
In  n  sub  2.  It  was  shown  that  the  ratio  of  x  sub  n 
sub  1/x  sub  n  sub  2  from  the  type  2  distribution  is 


always  greater  than  that  from  the  type  1,  approxi- 
mated by  (n  sub  1/n  sub  2)  to  the  1/k  power.  An 
analysis  of  flow  data  collected  in  the  United  States 
indicated  that  in  the  majority  of  cases  the  best 
fitting  type  2  distribution  does  not  have  a  finite 
variance  and  often  not  even  a  finite  mean.  The 
impact  of  this  on  statistical  data  analysis  was  dis- 
cussed. (Sims-ISWS) 
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FLOODING  PROBLEMS  IN  A  SMALL  URBAN 
WATERSHED-DOAN  BROOK,  CLEVELAND, 
OHIO, 

Dalton-Dalton-Newport,  Shaker  Heights,  OH. 
S.  J.  Nacht. 

Water  Resources  Bulletin,  Vol  16,  No  3,  p  401-407, 
June  1980,  5  Fig,  4  Tab,  17  Ref. 

Descriptors:  'Floods,  'Urban  runoff,  *Urban  hy- 
drology, •Ohio,  Watersheds(Basins),  Streamflow, 
Rainfall,  Precipitation(Atmospheric),  Drainage, 
Flood  control,  Hydrology,  Hydraulics, 
'Cleveland(OH). 

Analysis  of  a  small  urban  watershed's  flooding  was 
undertaken  to  determine  causes  and  solutions  to 
this  serious  environmenal  hazard  affecting  Univer- 
sity Circle,  the  cultural  heart  of  Greater  Cleveland. 
Doan  Brook  is  a  small,  highly  distrubed  urban 
stream  draining  11.3  square  miles.  Much  of  the 
stream  corridor  and  associated  park  land  is  owned 
by  the  public.  The  upper  watershed  lies  in  the 
communities  of  Shaker  Heights  and  Cleveland 
Heights  who  lease  parkland  from  Cleveland.  Two 
50-year  floods  seriously  affected  the  Circle  area  in 
August  1  million  in  damages.  These  events  resulted 
from  excessive  rainfall  triggering  rapid  earth 
movement  of  valley  walls  in  the  upper  watershed, 
decreased  basin  lag  time  from  the  infilling  of  sever- 
al small  upland  lakes,  a  seriously  undersized  stream 
channel  and  storm  culvert  (at  University  Circle), 
and  complex  institutional  arrangements  between 
the  three  communities  in  the  watershed.  Sugges- 
tions were  presented  for  a  methodology  to  resolve 
the  technical  aspects  of  the  flooding  problem. 
(Sims-ISWS) 
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BIOMECHANICS  OF  VEGETATIVE  CHAN- 
NEL LININGS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

N.  Kouwen,  and  R-M.  Li. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY6,  Pro- 
ceedings Paper  15464,  p  1085-1103,  June  1980.  4 
Fig,  2  Tab,  31  Ref,  2  Append.  EPA  R805457-01. 

Descriptors:  'Open  channel  flow,  'Vegetation  ef- 
fects, 'Roughness(Hydraulic),  Retardance,  Hy- 
draulics, Flow  resistance,  Flow,  Vegetation,  Fric- 
tion, Mannings  equation,  Darcy-Weisbach  equa- 
tion,  'Biomechanics,  Vegetative  channel  linings. 

A  method  to  determine  and  apply  the  biomechani- 
cal  properties  of  vegetative  channel  linings  was 
presented.  The  method  was  used  to  evaluate  the 
stiffness  of  vegetation  commonly  used  to  protect 
earth  channels  from  erosion.  Using  the  vegetation 
stiffness  and  stem  length,  the  deflected  height  of 
the  channel  lining  was  predicted  to  yield  a  relative 
roughness  under  given  flow  conditions.  The  rela- 
tive roughness  was  used  to  calculate  a  value  of  the 
Darcy-Weisbach  friction  factor  or  Manning's  n.  A 
method  to  design  a  vegetated  channel  was  includ- 
ed. (Lee-ISWS) 
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A  FIELD  EXERCISE  ON  GROUND  WATER 
FLOW  USING  SEEPAGE  METERS  AND  MINI- 
PIEZOMETERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
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REGIONAL  GROUND  WATER  FLOW  NEAR  A 
HIGH-LEVEL  RADIOACTIVE  WASTE  RE- 
POSITORY, 

Dames  and  Moore,  Los  Angeles,  CA. 

A.  K.  Runchal,  and  T.  Maini. 

Dames  and  Moore  Engineering  Bulletin  50,  p  11- 

20,  December,  1979.  10  Fig,  1  Tab,  14  Ref. 

Descriptors:  'Radioactive  waste  disposal,  'Ground 
water  movement,  'Regional  analysis,  'Flow 
system,  Flow  rates,  Aquifer  characteristics,  Bed- 
rock, Crystalline  rock,  Convection,  Radioisotopes. 

Deep  underground  burial  in  stable  geologic  forma- 
tion may  be  the  most  economical,  technically  feasi- 
ble, and  safest  alternative  for  disposal  of  high-level 
radioactive  waste.  This  paper  examines  the  prob- 
lem of  reliably  defining  the  hydrogeologic  proper- 
ties of  a  rock  mass  and  predicting  thermally  in- 
duced regional  ground  water  flow.  An  equivalent 
porous  media  approach  was  used  to  estimate  tran- 
sit time  for  radionuclides  to  reach  the  biosphere. 
For  a  generic  granite  repository,  a  thermal  loading 
of  100  kw/acre  alters  the  regional  horizontal  flow 
in  to  a  convection  cell  pattern  near  the  repository. 
This  reduces  the  transit  time  for  radioactive  nu- 
clides to  reach  near-surface  aquifers  and  the  bio- 
sphere. The  transit  time  may  be  as  little  as  40  years 
at  the  time  of  maximum  influence  (between  1000 
and  4000  years  after  repository  decommissioning). 
However,  the  total  amount  of  flow  through  the 
repository  is  only  on  the  order  of  one  gallon  per 
minute  for  the  investigated  range  of  hydrogeologic 
properties  and  repository  scenarios.  Parametric 
simulations  indicate  that  this  flow  is  largely  con- 
trolled by  thermal-loading.  Changes  in  ground 
water  flow  rates  caused  by  local  variations  in 
hydrogeologic  properties,  water  table  slopes,  or 
boundary  conditions  are  rather  small.  However, 
regional  changes  of  hydrogeologic  properties 
greatly  influence  flow  patterns  and  flow  rates. 
(Purdin-NWWA) 
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EVALUATION  OF  INDUCED  INFILTRATION 
BETWEEN  THE  RIVER  SKERNE  AND  THE 
MAGNESIAN  LIMESTONE  IN  SOUTH  EAST 
DURHAM, 

Plymouth  Polytechnic  (England).  Dept.  of  Civil 

Engineering. 
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SINGULARITIES  IN  DARCY  FLOW 
THROUGH  POROUS  MEDIA, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 
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Liggett,  and  P.  L-F.  Liu. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY6,  p  977-997,  June,  1980.  19  Fig,  1  Tab,  9 
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Descriptors:  'Darcy's  Law,  'Potential  flow, 
'Porous  media,  Ground  water  movement,  Numeri- 
cal analysis,  Laplaces  Equation,  Singularities, 
Boundary  processes,  Cutoff  walls,  Interzonal  flow, 
Permeability  sinks,  Water  wells,  Flow  around  ob- 
jects. 

Numerical  analysis  of  potential  flow  often  ignores 
singularities  by  assuming  that  the  error  will  be 
localized  in  the  vicinity  of  the  singularity.  Singu- 
larities occurring  in  problems  of  elasticity  have 
been  calculated  by  using  superposition  in  which 
the  regular  and  singular  parts  of  the  solution  are 
separated  with  the  singular  part  being  represented 
analytically  as  finite  series  with  undetermined  coef- 
ficients. In  this  paper,  the  Boundary  Integral  Equa- 
tion Method  (BIEM)  is  used  to  solve  for  the  regu- 
lar part  with  extra  boundary  nodes  close  to  the 
singularity  in  order  to  provide  enough  equations 
for  the  determination  of  the  unknown  coefficients. 
The  use  of  'singular  elements',  where  the  interpo- 
lating function  has  same  behavior  as  an  analytical 
solution  near  a  singularity,  is  explored.  Singulari- 
ties considered  are:  corner  flow  over  a  cutoff; 
interzonal  flow  between  zones  of  different  perme- 
ability; and  the  case  of  sources  and/or  sinks  in  the 
medium.  The  latter  type  of  singularity  is  important 


in    ground    water    problems    with    recharge    and 

pumping  wells.  (Purdin-NWWA) 
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FLUID  FLOW  IN  NATURALLY  FRACTURED 
RESERVOIRS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
T.  D.  Streltsava-Adams. 

In:  2nd  Invitational  Well-Testing  Symposium  Pro- 
ceedings, October  25-27,  1978,  Berkeley,  Califor- 
nia, Lawrence  Berkeley  Laboratory,  University  of 
California,  Berkeley,  p  71-77.  4  Fig,  1  Tab,  27  Ref. 

Descriptors:  'Fracture  permeability,  'Flow, 
•Model  studies,  Aquifers,  Drawdown,  Aquifer 
tests,  Compaction,  Porosity,  Fractures(Geologic). 

Analyses  of  naturally  fractured  reservoir  rocks 
show  that  overall  permeability  is  increased  due  to 
high  fracture  permeability.  The  diversity  in  frac- 
ture pattern  and  fracture-matrix  properties  is  seen 
in  reservoir  performance  which  displays  a  variety 
of  responses  to  an  induced  pressure  change.  These 
include  the  s-shaped  transient  pressure  type,  the 
homogeneous  reservoir  type,  the  two-asymptotic 
lines  type,  the  reverse  distance-drawdown  type, 
etc.  A  double  porosity  fluid  flow  model  is  present- 
ed in  which  the  medium  is  assumed  to  consist  of 
randomly  distributed  fractures  breaking  up  the 
matrix  into  porous  blocks  of  irregular  size  and 
shape.  A  general  approach  for  developing  a  fluid 
flow  model  is  considered  first.  The  pressure  draw- 
down is  then  presented  for  fractures  and  matrix. 
Reservoir  behavior  may  be  uniquely  interpreted 
only  if  the  reservoir  properties  are  known  indepen- 
dently. Changes  in  rock  properties  during  produc- 
tion is  of  particular  importance  in  analyzing  reser- 
voir performance.  A  combined  drawdown  and 
buildup  test  may  give  an  insight  into  the  compac- 
tion response  of  a  formation  Multi-well  pressure 
interference  tests  and  core  data  may  also  help 
eliminate  uncertainties  in  interpreting  the  diversive 
behavior  of  fractured  formations.  (Purdin- 
NWWA) 
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DEPTH  CONSTRAINTS  ON  THERMAL  STOR- 
AGE WELLS, 

Houston  Univ.,  TX. 
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EFFECTS  OF  KARST  AND  GEOLOGIC  STRUC- 
TURE ON  THE  CIRCULATION  OF  WATER 
AND  PERMEABILITY  IN  CARBONATE 
AQUIFERS, 

Geological  Survey,  Reston,  VA. 
V.  T.  Springfield,  J.  R.  Rapp,  and  R  B.  Anders. 
Journal  of  Hydrology,  Vol  43,  No  1/4,  p  313-332, 
October,  1979.  3  Fig,  66  Ref. 

Descriptors:  'Karst  hydrology,  'Structural  geolo- 
gy, 'Ground  water  movement,  'Permeability, 
'Carbonate  rocks,  Karst,  Sinks,  Water  circulation, 
Flow  systems,  Fractures(Geologic),  Solubility, 
Joints(Geologic),  Folds(Geologic), 

Faults(Geologic),  Aquifers,  Specific  yield. 

Karstification  results  from  the  dissolution  and 
leaching  of  carbonates,  evaporites  and  other  solu- 
ble rocks.  Karst  features  are  classified  as:  (1)  surfi- 
cial  features  that  do  not  extend  far  below  the 
surface;  and  (2)  features  such  as  sinkholes  that 
extend  below  the  surface  and  affect  water  circula- 
tion. The  permeability  of  highly  productive  car- 
bonate aquifers  is  due  chiefly  to  enlargement  of 
fractures  and  other  openings  by  water  circulation. 
Depth  of  circulation  depends  on  the  difference  in 
elevation  between  recharge  and  discharge  areas. 
Important  factors  in  the  development  of  karst  and 
permeability  in  carbonate  aquifers  include:  climate; 
topography;  solubility  of  the  rocks;  geologic  struc- 
ture; ground  water  circulation;  base  level;  and  the 
surface  conditions  under  which  the  rocks  are  first 
exposed  to  meteoric  water.  In  compact  carbonate 
rocks,  joints,  fractures,  and  bedding  planes  are 
essential  for  the  development  of  a  circulation 
system.  Where  rocks  are  not  horizontal,  water  may- 
move  parallel  to  the  dip.  On  breached  anticlines, 
water  may  move  parallel  to  the  strike.  Faults  may 


restrict  the  lateral  movement  of  water  or  serve  as 
channels  for  deep  circulation.  Three  types  of  karst 
aquifers  are  described  based  on  yield.  The  aquifers 
with  the  largest  yields  include  five  of  the  most 
productive  in  the  U.S.A.  (Purdin-NWWA) 
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MAJOR  GEOCHEMICAL  PROCESSES  IN  THE 
EVOLUTION  OF  CARBONATE-AQUIFER  SYS- 
TEMS, 

Geological  Survey,  Reston,  VA. 

B.  B.  Hanshaw,  and  W.  Back. 

Journal  of  Hydrology,  Vol  43,  No  1/4,  p  287-312, 

October,  1979.  10  Fig,  13  Ref. 

Descriptors:  'Aquifer  systems,  'Carbonate  rocks, 
•Geochemistry,  Permeability,  Porosity,  Mineral- 
ogy, Water  chemistry,  Ground  water,  Diagenesis, 
Mass  transfer,  Calcite,  Dolomite,  Sand  aquifers, 
Mud,  Reefs,  Computer  models,  Sedimentation,  Pe- 
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This  paper  examines  geochemical  processes  in  car- 
bonate aquifer  formation  and  transformation.  Per- 
meability and  porosity  of  carbonate  aquifers  vary 
greatly  due  to  mode  and  environment  of  deposition 
and  high  reactivity  of  carbonate  minerals.  Ground 
water  chemistry  is  controlled  by  recrystallization, 
dolomitization,  cementation,  structural  activity, 
dissolution  and  reprecipitation  of  minerals  during 
ground  water  movement,  and  mass  transfer  of 
chemical  species.  Aragonite,  calcite  and  dolomite 
have  a  major  influence  on  ground  water  chemistry 
Most  carbonate  aquifers  composed  of  sand-size 
materials  have  high  initial  porosity.  Carbonate 
rocks  deposited  as  fine-grained  muds  have  ex- 
tremely low  permeability  that  requires  fracturing 
and  dissolution  to  develop  into  aquifers.  Most  sand 
beds  and  reefs  are  good  aquifers.  Porosity  and 
permeability  can  be  changed  by  selective  dissolu- 
tion, inversion  of  aragonite  to  calcite,  recrystalliza- 
tion, and  dolomitization.  Predictive  models  devel- 
oped by  mass-transfer  and  chemical  equilibrium 
calculations  demonstrate  the  controlling  reactions 
in  aquifer  systems.  To  fully  understand  the  func- 
tioning of  a  carbonate  aquifer  system  requires 
knowledge  of:  head  distribution,  porosity,  perme- 
ability and  chemistry  of  ground  water;  boundary 
conditions;  tectonic  history;  and  the  sedimentolo- 
gic  and  mineralogic  framework.  As  predictive 
chemical  models  become  more  widespread,  the 
expertise  of  carbonate  petrologists  and  geochemists 
will  become  increasingly  integrated  in  the  hydrolo- 
gists'  studies  of  ground  water  systems  (Purdin- 
NWWA) 
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Paper  1  of  this  sequence  presented  a  new  statisti- 
cally based  approach  to  the  problem  of  estimating 
spatially  varying  aquifer  transmissivities  on  the 
basis  of  steady  water  level  and  flux  data.  Paper  2 
described  a  case  study  in  which  the  new  method 
had  been  applied  to  actual  field  data  from  the 
Cortaro  Basin  in  southern  Arizona.  The  purpose  of 
paper  3  was  to  introduce  a  new  efficient  method  of 
solution  that  works  under  a  much  wider  range  of 
conditions  than  the  method  employed  in  papers  1 
and  2.  The  new  method  was  based  on  a  variational 
theory  developed  by  Chavent,  which  was  ex- 
tended to  the  case  of  generalized  nonlinear  least 
squares.  The  method  was  implemented  numerically 
by  a  finite  element  scheme.  The  inverse  problem 
was  posed  in  terms  of  log  transmissivities  instead  of 
transmissivities  and  was  solved  by  a  Fletcher- 
Reeves  conjugate  gradient  algorithm  in  conjunc- 
tion with  Newton's  method  for  determining  the 
step  size  to  be  taken  at  each  iteration.  The  method 
does  not  require  computing  sensitivity  coefficients, 
and  one  may  therefore  expect  it  to  result  in  consid- 
erable savings  of  both  computer  storage  and  com- 
puter time.  Posing  the  problem  in  terms  of  log 
transmissivities  was  shown  to  have  important  ad- 
vantages over  the  traditional  approach,  not  the 
least  of  which  is  guaranteeing  that  the  computed 
transmissivities  will  always  be  positive.  The  paper 
included  a  theoretical  analysis  of  the  effect  that 
various  errors  corrupting  the  data  and  the  model 
may  have  on  the  final  log  transmissivity  estimates. 
(Sims-ISWS) 
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The  term  storage  coefficient  and  the  related  ex- 
pressions, storativity,  specific  storage,  and  total 
compressibility,  are  frequently  used  in  hydrogeo- 
logy,  petroleum  engineering,  and  other  fields. 
These  parameters  seek  to  express  the  quantity  of 
water  required  to  be  added  to  or  removed  from 
storage  in  order  to  change  (under  conditions  of 
drainage)  the  average  hydraulic  head  or  pore  pres- 
sure of  a  porous  material  by  a  given  amount. 
Originally  introduced  over  4  decades  ago,  the  stor- 
age parameter  is  still  used  by  many  in  the  restricted 
sense  of  a  coefficient  occurring  in  the  partial  differ- 
ential equation  describing  fully  saturated  flow. 
However,  with  the  significant  increase  in  our  com- 
putational abilities  using  powerful  numerical  inte- 
gration techniques,  there  presently  exists  a  need  to 
have  a  more  fundamental  appreciation  of  the  stor- 
age parameter  as  it  relates  to  transient  fluid  flow  in 
porous  media.  Such  a  fundamental  approach  re- 
quires consideration  of  the  type  of  loading  to 
which  the  porous  medium  is  subject  as  well  as 
certain  conventions  followed  by  various  workers 
in  actually  defining  the  parameter.  While  no  new 
derivations  or  results  were  presented,  this  paper 
attempted  to  assemble  in  a  single  place  the  various 
ideas  relevant  to  the  storage  parameter  in  order  to 
obtain  a  generalized  perspective.  (Sims-ISWS) 
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The  equation  of  flow  of  slightly  compressible 
fluids  through  nondeformable,  or  consolidating, 
porous  media  is  a  nonlinear  parabolic  partial  differ- 
ential equation  of  the  second  order.  Hitherto,  the 
equation  has  been  approximately  linearized  by  ne- 
glecting its  nonlinear  term.  This  method  of  lineari- 
zation, hereafter  called  Jacob's  method,  was  first 
introduced  by  C.E.  Jacob  for  flow  of  groundwater 
in  confined  aquifers.  In  this  article  the  method  of 
functional  transformation  was  used  to  find  a  trans- 
formation that  exactly  linearized  the  equation.  A 
problem  of  constant  drawdown  well  in  extensive 
homogeneous  and  isotropic  consolidating,  or  non- 
deformable, porous  media  was  solved.  Solution  of 
the  approximately  linearized  differential  equation 


for  the  aforesaid  problem  was  compared  with  the 
exact  one,  and  the  error  due  to  the  neglect  of  the 
nonlinear  term  was  analyzed.  It  was  shown  that 
the  error  resulting  from  Jacob's  approximate 
method  of  linearization  for  flow  of  water  through 
confined  aquifers  is  negligible.  However,  in  the 
case  of  the  transport  of  other  compressible  fluids 
through  nondeformable  formations  the  error  is  not 
insignificant.  (Sims-ISWS) 
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Conventional  modeling  of  mass  transport  in 
groundwater  systems  usually  involves  use  of  the 
dispersion-convection  equation  with  large  values 
of  porous  medium  dispersivity  to  account  for  mac- 
roscopic dispersion.  This  work  described  a  model- 
ing concept  that  accounts  for  macroscopic  disper- 
sion not  as  a  large-scale  diffusion  process  but  as 
mixing  caused  by  spatial  heterogeneities  in  hydrau- 
lic conductivity.  The  two-dimensional  spatially  au- 
tocorrelated  hydraulic  conductivity  field  was  gen- 
erated as  a  first-order  nearest-neighbor  stochastic 
process.  Analysis  of  a  variety  of  hypothetical 
media  showed  that  over  finite  domains  a  popula- 
tion of  tracer  particles  convected  through  this  sta- 
tistically homogeneous  conductivity  field  does  not 
have  the  normal  distribution  and  does  not  yield  the 
constant  dispersivity  that  classic  theory  would  pre- 
dict. This  problem  occurs  because  of  insufficient 
spatial  averaging  in  the  macroscopic  velocity  field 
by  the  moving  tracer  particles.  Our  analyses  sug- 
gested that  the  diffusion  model  for  macroscopic 
dispersion  may  be  inadequate  to  describe  mass 
transport  in  geologic  units.  Sensitivity  analysis 
with  the  model  has  shown  that  features  of  trans- 
port, such  as  first  arrival  of  a  tracer,  are  dependent 
on  porous  medium  structure  and  that  even  when 
the  statistical  features  of  porous  media  are  known, 
considerable  uncertainty  in  the  model  result  can  be 
expected.  (Sims-ISWS) 
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The  onset  of  thermohaline  convection  in  a  hori- 
zontal porous  layer  was  investigated  theoretically. 
The  layer  was  homogeneous,  anisotropic,  and  of 
infinite  horizontal  extent.  Horizontal  isotropy  with 
respect  to  permeability,  thermal  diffusivity,  and 
solute  diffusivity  was  assumed.  For  porous  media 
with  thermally  insulating  solid  matrices  the  stabil- 
ity diagram  has  the  same  shape  as  in  the  case  of 
isotropy.  The  critical  wave  number  is  constant  and 
equal  to  that  of  the  one-component  case.  For  ther- 
mally conducting  matrices,  new  features  may 
occur;  the  locus  of  the  direct  mode  in  the  stability 
diagram  may  not  be  a  straight  line,  and  the  corre- 
sponding wave  number  may  be  nonconstant.  The 
initiation  of  salt  fingers  was  studied  by  linear 
theory.  It  seems  that  the  width  of  salt  fingers  is 
influenced  by  anisotropy  in  the  diffusivities.  Aniso- 
tropy may  or  may  not  favor  salt  fingers,  depending 
on  a  dimensionless  diffusion  parameter  D  being 
greater  than  or  less  than  1.  (Sims-ISWS) 
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Many  methods  have  been  devised  for  measuring 
soil  moisture  characteristics,  but  few  have  yield 
complete  characteristics-i.e.,  sets  of  values  for  all 
three  properties  for  wetting,  drying,  and  intermedi- 
ate-reveral  (scanning-curve)  conditions.  The  isote- 
mal  moisture  charactristics  of  soils  are  consider- 
ably more  difficult  to  measure  for  'real'  soils  than 
for  glass-bead  media.  The  objective  of  this  work 
was  to  utilize  modern  technical  developments  for 
performing  these  measurements.  In  addition,  the 
measurements  of  characteristics  were  repeated  at 
several  temperatures.  A  system  developed  at  the 
University  of  Wisconsin-Madison  for  performing 
these  measurements  is  described. 
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Traditionally  in  hydrology  and  soil  physics,  wet- 
ting fronts  appearing  in  porous  media  described  by 
Darcy's  law  have  not  generally  been  considered  to 
be  singular  surfaces.  Some  recent  results  from 
functional  analysis  were  presented  as  evidence  sup- 
porting the  viwpoint  that  wetting  fronts  with  a 
finite  propagating  speed  generally  are  singular  sur- 
faces. (Visocky-ISWS) 
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Using  unsaturated  flow  theory,  authors  have  ob- 
tained general  equations  of  the  stream  functions  for 
a  variable  infiltration  rate  over  periodic  strip 
sources  located  on  the  soil  surface.  In  this  paper 


solutions  were  obtained  for  the  water  table  located 
at  infinite  and  finite  depths.  The  steady  state  un- 
saturated flow  equation,  linearized  using  the  Kirch- 
hoff  transformation  based  on  the  exponential  rela- 
tionship between  the  unsaturated  hydraulic  con- 
ductivity and  soil  water  pressure,  was  solved  with 
the  Fourier  analysis  technique.  The  solutions  for 
equally  spaced  strip  sources  were  obtained  with 
the  constant  infiltration  rate  as  a  special  case.  As 
another  special  case,  an  approximate  result  for 
infinite  water  table  depth  was  obtained  for  an  array 
of  equally  spaced  line  sources  which  was  first 
obtained  by  Raats  (1970).  Using  the  matric  flux 
potential  distribution  for  the  infinite  water  table 
depth  (Batu,  1978),  the  author  presented  flow  nets 
for  equally  spaced  strip  sources.  The  stream  func- 
tions corresponding  to  the  saturated  flow  cases 
were  also  obtained.  Comparisons  between  the  satu- 
rated and  unsaturated  streamlines  were  made,  and 
it  was  concluded  that  the  discrepancies  between 
the  two  are  larger  with  decreasing  matric  flux 
potential  in  the  flow  field.  These  solutions  are  of 
interest  in  connection  with  sprinkler  and  furrow 
irrigation.  Other  than  these  uses,  the  results  may  be 
used  for  different  purposes  in  civil  and  agricultural 
engineering  applications.  (See  also  W7 1-00558, 
W79-00471)  (Visocky-ISWS) 
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The  seepage  pattern  of  infiltrated  water  through 
hillside  mine  overburden  materials  is  of  concern 
because  of  the  possible  pollution  hazard  presented 
by  leachates.  In  this  paper  detailed  seepage  pat- 
terns as  found  by  Gram-Schmidt  analysis  were 
presented  for:  (1)  a  uniform-slope  topography,  (2)  a 
four-terrace  topography,  and  (3)  a  one-terrace  to- 
pography. The  aspect  ratio  (depth/width  of  the 
mine  pit)  of  1:40  and  average  slope  of  5%  were  the 
same  for  each  topography  and  correspond  approxi- 
mately to  the  aspect  ratio  and  slope  of  an  actual 
research  coal  mine.  The  volume  of  overburden 
was  also  the  same  for  each  topography.  Saturation 
of  the  overburden  was  assumed.  The  results,  there- 
fore, depicted  the  maximum  possible  seepage  con- 
dition for  each  topography,  not  average  or  normal- 
ly expected  conditions.  A  plot  of  the  total  relative 
seepage  rate  as  a  function  of  the  reciprocal  of  the 
terrace  density  (number  of  terraces)  was  presented 
The  total  seepage  rate  for  the  four-terrace  topogra- 
phy was  10  times  greater  than  for  the  uniform- 
slope  topography.  (Sims-ISWS) 
W80-06107 


HELD     HETEROGENEITY:     SOME     BASIC 

ISSUES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research,  Vol  16,  No  2,  p  443- 
448,  April  1980.  4  Fig,  37  Ref. 

Descriptors:  'On-site  investigations,  'Theoretical 
analysis,  'Soil  water  movement,  'Model  studies, 
'Heterogeneity,  Soil  physics,  Stochastic  processes, 
Absorption,  Infiltration,  Soils,  Mathematical  stud- 
ies, Unsaturated  flow,  Soil  texture,  Deterministic 
heterogeneity,  Stochastic  heterogeneity. 

Present-day  soil-water  physics  enables  useful  quan- 
titative predictions  in  the  laboratory  and  in  simple 
field  situations.  Difficulties,  however,  frequently 
arise  for  areas  of  appreciable  size  in  the  field. 
Known  and  unknown  heterogeneities,  on  many 
scales,  may  vitiate  predictions  based  on  theory  for 


homogeneous,  or  very  simple  heterogeneous,  sys- 
tems. Some  aspects  of  unsaturated  and  generally 
unsteady  flow  in  heterogeneous  systems  were  re- 
viewed: the  mathematical  nature  of  the  flow  equa- 
tion, the  concept  of  scale-heterogeneity,  analytical 
and  quasi-analytical  solutions.  The  enormity  of  the 
total  problem  of  unsaturated  unsteady  flows  in 
stochastic  heterogeneous  systems  was  illustrated 
through  a  dialectic  of  eight  successive  stages  of 
simplification.  The  concept  of  the  autocorrelation 
function  governing  lambda,  the  internal  character- 
istic length,  was  introduced;  and  the  problem  was 
posed  in  terms  involving  the  distribution  and  auto- 
correlation functions  of  lambda,  the  reduced  po- 
tential and  conductivity  functions,  and  the  initial 
and  boundary  conditions  as  the  data,  from  which  it 
is  required  to  establish  distribution  functions  of 
various  descriptors  of  the  flow.  The  solution  to  a 
grossly  simplified  example  of  horizontal  absorption 
was  presented.  Mean  apparent  sorptivity  decreases 
rapidly  to  about  one-fifth  of  the  mean  (and  about 
half  the  minimum)  sorptivity  of  the  component 
soils.  Variation  about  the  mean  is  very  great  but 
decreases  as  absorption  proceeds.  (Visocky-ISWS) 
W80-06137 


THE  TRANSPORT  OF  A  RADIOACTIVE  SALT 
THROUGH  A  SEMI-INFINITE  COLUMN  OF 
POROUS  MEDIUM:  A  PHYSICAL  MODEL, 

California  Univ.  Livermore.  Lawrence  Livermore 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06141 


NUMERICAL  ANALYSIS  OF  INFILTRATION 
INTO  A  SAND  PROFILE  BOUNDED  BY  A  CA- 
PILLARY FRINGE, 

New  South  Wales  Univ.,  Kensington  (Australia); 
and  Royal  Military  Coll  ,  Duntroon  (New  Zea- 
land). 

A.  A  Curtis,  and  K.  K.  Watson. 
Water  Resources  Research,  Vol  16,  No  2,  p  365- 
371,  April  1980.  12  Fig,  14  Ref. 

Descriptors:  'Infiltration,  'Capillary  fringe,  •Nu- 
merical analysis,  'Model  studies,  Mathematical 
models,  Drainage,  Tile  drainage,  Air,  Soils,  Air- 
water  interfaces,  Pressure,  Soil  water,  Soil  water 
movement,  Irrigation,  Moisture  content,  Sand  pro- 
files. 

The  rapid  response  sometimes  observed  in  a  tile 
drain  system  following  surface  ponding  of  water 
was  discussed  in  terms  of  the  air  compressibility 
effect.  An  earlier  numerical  study  describing  water 
movement  into  a  bounded  profile  with  a  lower 
boundary  impermeable  to  the  passage  of  both  air 
and  water  was  reviewed  with  particular  reference 
to  the  validity  of  the  time-dependent  boundary 
condition  transformation  used  in  simulating  the 
inhibiting  effects  of  the  air  pressure  increase  on 
infiltration.  The  extension  of  the  transformation 
approach  to  a  profile  bounded  by  a  capillary  fringe 
was  then  considered  in  detail,  and  the  results  of 
numerical  analyses  were  presented  for  infiltration 
into  two  columns  of  a  fine  sand  initially  in  hydrau- 
lic equilibrium  from  a  prior  gravity  drainage 
regime.  The  shorter  column  developed  a  steady 
state  flow  condition  at  short  times  which  was 
consistent  with  earlier  experimental  findings.  In 
contrast,  the  pressure  of  the  entrapped  air  in  the 
longer  column  gradually  increased  as  infiltration 
proceeded  until  the  analysis  was  terminated  when 
air  excape  through  the  lower  boundary  was  immi- 
nent. (Sims-ISWS) 
W80-06155 


AN  AUTOMATED  SYSTEM  FOR  MEASURING 
SOIL  WATER  POTENTIAL  GRADIENTS  IN  A 
RHIZOTRON  SOIL  PROFILE. 

Science  and   Education   Administration,   Auburn, 

AL. 

F.  L.  Long,  and  M.  G.  Huck. 

Soil  Science,  Vol  129,  No  5,  p  305-310.  May  1980. 

2  Fig,  24  Ref. 

Descriptors:  oil  moisture.  Moisture  content.  Root 
zone,  Rhizosphere,  Soil  profiles,  Soils,  Agriculture 

A  family  of  soil  water  potential  curves,  nearly 
continuous  with  time,  is  necessary  to  calculate  soil 
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water  movement  in  the  soil  profile.  Frequent  per- 
sonal reading  to  obtain  such  curves  is  both  time 
consuming  and  costly.  A  system  was  described 
that  automatically  measures  soil  water  potential  in 
a  soil-root  environment  in  rhizotron  studies.  The 
system  utilizes  automatically  operated  fluid  switch 
wafers  that  are  capable  of  switching  as  many  as  24 
tensionmeters  to  a  single  pressure  transducer  for 
measurement.  The  tranducer  is  sufficiently  sensi- 
tive to  measure  differences  as  small  as  0.003  bar 
easily.  With  frequent  automatic  readings  and  ten- 
siometers  placed  at  various  soil  depths,  the  data  are 
recorded  on  magnetic  tape  by  a  data-acquisition 
system  from  which  they  go  to  a  plotter  where  a 
essentially  continuous  water  potential  curve  of  a 
soil  profile  is  obtained.  (Sims-ISWS) 
W80-06185 


THE  EFFECT  OF  MOISTURE  ON  PHOSPHO- 
RUS DIFFUSION  IN  COAL  MINE  SPOILS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  5C. 
W80-06186 


ANALYTICAL-NUMERICAL  COMPUTATION 
OF  INFILTRATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  Engi- 
neering. 

A.  D.  Koussis,  and  S-L.  Chow. 
Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
IR2,  Proceedings  Paper   15494,  p   123-134,  June 
1980.  2  Fig,  15  Ref,  2  Append. 

Descriptors:  'Infiltration,  *Porous  media,  *Model 
studies,  Mathematical  models,  Analytical  tech- 
niques, Irrigation,  Soils,  Soil  water,  Soil  water 
movement,  Unsaturated  flow,  Gravity,  Moisture 
content,  Diffusion,  Sorption,  Hydrology. 

An  approximate,  analytical-numerical  solution  was 
developed  for  one-dimensional,  vertical  infiltration 
of  water  into  soil.  The  soil  diffusivity  was  assumed 
to  vary  either  exponentially  or  as  a  power  law; 
however,  other  analytical  formulations  can  also  be 
accommodated.  The  solution  was  physically  based, 
involving  parameters  related  to  the  soil  properties, 
and  is  valid  for  'short  times'  of  infiltration.  Its 
center  piece  was  a  simple,  rapid,  and  sufficiently 
accurate  solution  for  the  sorption  process.  This 
solution  was  of  the  similarity  type,  and  the  mois- 
ture gradient  was  given  in  analytical  form.  The 
remaining  integration  of  the  initial  value  problem 
was  performed  numerically  to  obtain  the  moisture 
distribution.  Comparisons  with  exact  numerical  so- 
lutions were  used  to  test  the  accuracy  of  the  solu- 
tion. The  influence  of  gravity  was  accounted  for 
approximately,  following  Philip's  theory,  by  an 
additive  series  term  that  was  determined  numeri- 
cally from  the  integration  of  a  linear  ordinary 
differential  equation.  Sorptivity  was  expressed 
completely  analytically  thus  providing  a  simple, 
and  physically  rational,  algebraic  relationship  for 
the  cumulative  infiltrated  volume  and  the  infiltra- 
tion rate.  (Sims-ISWS) 
W80-06196 


DRAIN    DEPTH    AND    SUBIRRIGATION    IN 
LAYERED  SOILS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Biological  and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W80-06197 


WATER  RETENTION  MEASUREMENT  FOR 
SOILS, 

Feng  Chia  Coll.  of  Engineering  and  Business,  Tai- 
chung  (Taiwan).  Dept.  of  Hydrology  Engineering. 
C.  Su,  and  R.  H.  Brooks. 

Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
IR2,  Proceedings  Paper  15483,  p  105-112,  June 
1980.  3  Fig,  7  Ref,  1  Append. 

Descriptors:  *Soil  water,  'Retention,  'Drainage, 
•Laboratory  tests,  Instrumentation,  Measurement, 
Equipment,  Water  storage,  Groundwater,  Wetting, 
Drying,  Pressure,  Soil  pressure,  Pore  pressure,  Soil 


science,  Agricultural  engineering,  Water  retention 
measurement. 

A  method  for  rapidly  obtaining  water  retention 
data  for  soils  was  presented.  A  variation  of  the 
Richard's  pressure  cell  was  used  in  which  equilibri- 
um at  a  particular  water  content  was  achieved  by 
adjustment  of  the  outflow  pressure,  rather  than  by 
permitting  equilibrium  to  be  reached  at  a  fixed 
increment  of  water  pressure.  On  the  wetting  cycle, 
water  was  added  directly  to  the  sample  rather  than 
being  imbibed  through  the  capillary  barrier.  The 
result  was  that  data  on  both  wetting  and  drying 
cycles  can  be  obtained  in  a  small  fraction  of  the 
time  needed  for  conventional  procedures.  Consist- 
ent data  that  fit  on  a  smooth  curve  have  been 
obtained.  The  results  were  thought  to  be  compara- 
ble to  those  determined  by  the  Richard's  proce- 
dure except,  possibly,  in  a  range  of  water  contents 
greater  than  that  at  which  an  interconnected  air 
phase  exists.  (Sims-ISWS) 
W80-06198 


PROFILE  SOIL  MOISTURE  FROM  SURFACE 
MEASUREMENTS, 

Science  and  Education  Administration,  Beltsville, 

MD.  Hydrology  Lab. 

T.  J.  Jackson. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol  106,  No 

IR2,  Proceedings  Paper  15474,  p  81-92,  June  1980. 

5  Fig,  1  Tab,  6  Ref,  1  Append. 

Descriptors:  *Soil  moisture,  *Soil  profiles, 
•Remote  sensing,  *Model  studies,  Mathematical 
models,  Simulation  analysis,  Soil  moisture  meters, 
Soil  physical  properties,  Soil  physics,  Soil  proper- 
ties, Moisture  content,  Soil  water,  Hydraulic  con- 
ductivity, Infiltration,  Soil  science. 

A  method  was  presented  for  predicting  the  volu- 
metric soil  moisture  of  the  soil  profile  from  the 
surface  layer  soil  moisture  measurement  and  infor- 
mation on  the  soil  properties  of  the  profile  under 
bare  soil  conditions.  This  method  was  based  upon 
soil  physics  relationships  and  the  assumption  of 
hydraulic  potential  equilibrium  throughout  the 
profile.  This  procedure  was  tested  using  data  gen- 
erated with  a  soil-moisture  simulation  model  for  a 
variety  of  situations  involving  bare  soils.  Results 
indicated  that  this  procedure  can  be  used  to  predict 
profile  soil  moisture  within  acceptable  error 
bounds  under  some  conditions.  However,  the  sur- 
face layer  measurements  should  be  made  during 
predawn  period.  The  optimal  surface  layer  thick- 
ness inferred  from  the  analyses  was  about  0. 1  m  (4 
in.).  These  results  provide  some  guidelines  for  de- 
veloping remote  sensing  methods  for  soil-moisture 
determination.  (Sims-ISWS) 
W80-06200 
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OPTIMUM  SPILLWAY  BREADTH  FOR  GRAV- 
ITY DAMS, 

University   of  Strathclyde,    Glasgow   (Scotland). 
Dept.  of  Civil  Engineering. 
J.  M.  Townson. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY3,  Pro- 
ceedings Paper  15254,  p  409-422,  March  1980.  10 
Fig,  1  Tab,  7  Ref,  2  Append. 

Descriptors:  •Dams,  *Spillways,  *Flood  control, 
•Storage,  Dam  design,  Gravity  dams,  Costs,  Eco- 
nomics, Routing,  Numerical  analysis,  Overflow, 
Reservoirs,  *Spillway  breadth,  Gradient  search 
technique,  Overflow  spillways. 

The  provision  of  overflow  capacity  in  an  impound- 
ing reservoir  may  occupy  a  large  fraction  of  the 
total  project  cost.  With  a  higher  cost  per  unit 
volume  than  elsewhere  in  the  dam,  an  optimum 
spillway  flow  breadth  exists  that  minimizes  total 
cost.  This  optimum  was  explored  for  simple  grav- 
ity dams  both  under  the  restriction  of  negligible 
storage  and  with  finite  storage  using  level  pool 
routing  combined  with  a  gradient  search  tech- 
nique. It  was  found  to  be  a  sensitive  product  of 
cost  ratio,  peak  inflow,  and  duration.  A  dimension- 


less  treatment  of  the  quantities  involved  made  pos- 
sible the  comparison  of  four  widely  different  dams, 
three  constructed  in  the  United  States  and  one  in 
the  United  Kingdom.  All  were  found  to  have 
spillway  breadths  close  to  the  optimum.  Since 
small  variations  from  the  optimum  may  result  in 
cost  increases  that  are  large  in  absolute  terms,  the 
concept  appears  useful  as  a  datum  for  economic 
assessments  at  feasibility  stage.  (Singh-ISWS) 
W80-06097 


WINDPOWER  TIME  SERIS  ABOVE  A  TEM- 
PERATE LAKE, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
R.  E.  Stauffer. 

Limnology  and  Oceanography,  Vol  25,  No  3, 
p513-528,  May  1980.  10  Fig,  5  Tab,  52  Ref. 

Descriptors:  -(-Lakes,  *Winds,  -(-Wisconsin, 
•Model  studies,  'Limnology,  Time  series  analysis, 
Analytical  techniques,  Analysis,  Temperate,  On- 
site  data  collections,  Data  collections,  Mathemat- 
ical models,  Histograms,  Profiles,  Wind  velocity, 
Drag,  Flow  characterises,  Computer  models, 
Energy,  *Lake  Mendota(WI),  Windpower. 

A  computer  model  of  windpower  flux  was  devel- 
oped for  lake  Mendota,  Madison,  Wisconsin,  Based 
on  3-h  wind  speeds  and  estimates  of  above-lake 
bulk  Richardson  number.  The  model  then  was 
applied  to  the  period  1  April-31  October  (1966- 
1975).  Fifteen  years  (1962-1976)  of  hourly  records 
were  also  analyzed  for  Simcoe,  Ontario  (Lake  Erie 
Basin).  Expected  power  varies  diurnally  during  all 
seasons,  in  phase  with,  or  lagging  slightly  behind 
the  solar  cycle.  The  diel  amplitude  is  about  46%  of 
the  expected  daily  mean.  At  both  Simcoe  and 
Madison,  the  expected  daily  power  above  an  ice- 
free  lake  attains  a  broad  maximum  of  1,200,000- 
1,400,000  ergs/sq  cm/d  in  winter  and  early  spring, 
drops  sharply  in  late  April,  and  shows  a  broad 
summer  minimum  of  300,000-400,000  ergs/sq  cm/d 
insolation  show  evidences  of  periodicity  of  about  7 
days,  probably  related  to  synopti-scale  cold  front 
passages.  Following  the  front,  with  its  characteris- 
tic wind  directional  shift  from  SSW  to  NNW,  a 
characteristic  calm  develops  accompanied  by  in- 
tense solar  radiation.  The  spring  power  histogram 
features  a  mdian  value  about  half  of  the  mean, 
because  of  the  high  probability  of  observing  very 
low  windpower  coupld  with  a  very  long  tail  on 
the  frequency  distribution.  Low  power  also  shows 
a  strong  clustering  tendency  in  spring  because  of 
both  the  strong  inversion  conditions  in  that  season 
and  the  period  of  about  7  days  in  the  synoptic-scale 
weather  shifts.  (Humphreys-ISWS) 
W80-06112 


CHARACTERIZATION  OF  ORGANIC  NITRO- 
GEN IN  NATURAL  WATERS:  ITS  MOLECU- 
LAR SIZE,  PROTEIN  CONTENT,  AND  INTER- 
ACTIONS WITH  HEAVY  METALS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
J.  R.  Tuschall,  Jr.,  and  P.  L.  Brezonik. 
Limnology  and  Oceanography,  Vol  25,  No  3,  p 
495-504,  May  1980.  4  Fig,  4  Tab,  32  Ref. 

Descriptors:  'Organic  compounds,  *Nitrogen, 
•Lakes,  *Florida,  Freshwater,  Water  quality, 
Heavy  metals,  Organic  matter,  Amino  acids, 
Algae,  Proteins,  Laboratory  tests,  Methodology, 
Analysis,  Sampling,  Analytical  techniques,  Data 
collections.Copper,  *Lake  Apopka(FL),  *Lake 
Weir(FL). 

The  nitrogenous  organic  matter  from  two  fresh- 
water lakes  and  from  the  filtrate  of  a  unialgal 
culture  of  Anabaena  sp.  was  characterized  chemi- 
cally and  evaluated  for  metal  complexation  ability. 
Proteinaceous  matter  was  isolated  from  acidified 
samples  by  cellulose  cation  exchange  columns  and 
eluted  with  a  basic  salt  solution.  Isolated  proteina- 
ceous matter  accounted  for  14-34%  of  the  original 
dissolved  organic  nitrogen.  Gel  permeation  chro- 
matography and  ultrafiltration  methods  used  to 
separate  dissolved  organic  nitrogen  into  various 
size  fractions  yielded  differing  results,  but  most  of 
the  organic  nitrogen  had  apparent  molecular 
weights  between  10,000  and  50,000  daltons.  The 
copper-complexing  capacity  of  the  proteinaceous 
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matter  was  determined  by  differential  pulse  anodic 
stripping  voltammetry.  Conditional  stability  con- 
stants, which  represent  the  mixed  stability  of  all 
nonlabile  ligands  in  the  sample,  ranged  from 
1,600,000  to  1.3  x  10  to  the  7th  power  for  the  three 
samples.  (Humphreys-ISWS) 
W80-06114 


STRATIFICATION  OF  AEROBIC  METHANE- 
OXIDIZING  ORGANISMS  IN  LAKE  MEN- 
DOT  A,  MADISON,  WISCONSIN, 

Wisconsin  Univ. -Madison.  Dept.  of  Bacteriology. 
S.  M.  Harrits,  and  R.  S.  Hanson. 
Limnology  and  Oceanography,  Vol  25,  No  3,  p 
412-421,  May   1980.  3  Fig,  5  Tab,   19  Ref.  NSF 
BMS  75-14012. 

Descriptors:  "Lakes,  'Methane  bacteria,  'Aerobic 
bacteria,  'Stratification,  'Wisconsin,  Dissolved 
oxygen,  On-site  investigations,  Microorganisms, 
Spatial  distribution,  Profiles,  Nitrogen,  Water  tem- 
perature, Laboratory  tests,  Methodology,  Analysis, 
Data  collections,  Water  sampling,  Ecology,  Aquat- 
ic bacteria,  'Lake  Mendota(WI). 

The  microflora  responsible  for  methane  oxidation 
are  stratified  in  a  narrow  band  in  the  thermocline 
of  Lake  Mendota  where  dissolved  oxygen  is  low 
during  summer.  Oxygen  sensitivity  of  growth  of 
these  organisms  or  of  methane  oxidation  cannot 
account  for  their  absence  from  the  epilimnion  be- 
cause oxygen  does  not  inhibit  either  process  under 
in  situ  conditions  at  concentrations  exceeding  those 
measured  in  natural  samples.  The  dissolved  inor- 
ganic nitrogen  content  of  samples  where  methane 
oxidation  rates  were  highest  was  greater  than  1 
mg/liter  in  summer  1977.  The  authors  could  not 
obtain  evidence  of  in  situ  nitrogen  fixation  al- 
though enrichment  cultures  grew  on  nitrogen-free 
media  and  fixed  15N2.  Nitrite  was  present  at  the 
position  in  the  water  column  of  maximum  methane 
oxidation;  this  suggests  that  methanotrophic  bacte- 
ria co-oxidized  ammonia.  The  distribution  of  meth- 
anotrophs  in  the  lake  indicated  that  their  position 
in  the  water  column  at  each  time  of  year  was 
determined  by  the  concentration  profiles  of  oxygen 
and  methane.  Methane  oxidation  in  summer  de- 
pletes the  methane  in  the  epilimnion,  and  the  ab- 
sence of  oxygen  in  the  hypolimnion  precludes 
growth  of  the  organisms  there.  At  other  times  of 
year  the  rates  of  oxidation  of  methane  seem  to  be 
determined  by  the  concentration  of  methane  in  the 
water.  The  rate  of  oxidation  of  methane  by  a 
sample  was  increased  by  additional  methane  when 
the  in  situ  concentration  was  less  than  5  microM. 
(Humphreys-ISWS) 
W80-06116 


SIZE-SELECTIVE  PREDATION,  LIGHT 
TRANSMISSION,  AND  OXYGEN  STRATIFI- 
CATION: EVIDENCE  FROM  THE  RECENT 
SEDIMENTS  OF  MANIPULATED  LAKES, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

J.  A.  Kitchell,  and  J.  F.  Kitchell. 

Limnology  and  Oceanography,  Vol  25,  No  3,  p 

389-402,  May  1980.  8  Fig,   1  Tab,  56  Ref.  NSF 

DEB-79 11781. 

Descriptors:  'Lakes,  'Limnology,  'Euphotic  zone, 
'Predation,  Lake  sediments,  On-site  investigations, 
Oxygen,  Stratification,  Daphnia,  Zooplankton, 
Aquatic  life,  Size,  Dissolved  oxygen,  Water  tem- 
perature, On-site  data  collections. 

In  an  experiment  maintained  since  1951,  half  of  a 
divided  lake  was  limed  resulting  in  a  significantly 
expanded  euphotic  zone.  In  both  basins  native  fish 
were  removed  and  rainbow  trout  introduced. 
Quantitative  analysis  of  zooplankton  remains  pre- 
served in  the  sediments  of  both  lakes  provides 
evidence  of  the  selectivity  of  a  visually  dependent 
predator  at  natural  and  enhanced  transparency  and 
oxygen  concentrations.  The  sediment  record  effec- 
tively documents  the  known  manipulations  and  the 
expected  responses.  In  the  control  lake,  no  signifi- 
cant changes  in  zooplankton  species  composition, 
species  dominance,  or  size-frequency  distribution 
are  recorded.  In  the  alkalized  lake,  a  succession  in 
zooplankton  dominance  from  Daphnia  pulex  to 
Daphnia  rosea  to  Bosmina  is  recorded,  as  is  a 


reciprocal  change  in  mean  size  of  D.  pulex  and  D. 
rosea.  The  relative  position  of  the  thermocline 
with  respect  to  the  oxygen  minimum  barrier  and 
the  light  transmission  curve  accounts  for  the  ob- 
served differences  in  selective  predation  intensity. 
By  verifying  the  sensitivity  of  the  sediment  record 
to  the  results  of  known  manipulations,  the  authors 
have  presented  evidence  of  a  technique  equivalent 
to  long  term  experiments.  (Humphreys-ISWS) 
W80-06118 


FLUORESCENCE:  ABSORBANCE  RATIOS-A 
MOLECULAR-WEIGHT  TRACER  OF  DIS- 
SOLVED ORGANIC  MATTER, 

Michigan   State  Univ.,   Hickory  Corners.  W.   K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06134 


THE  EFFECTS  OF  TRANSECT  DIRECTION 
ON  OBSERVED  SPATIAL  PATTERNS  OF 
CHLOROPHYLL  IN  LAKE  TAHOE, 

California   Univ.,   Davis.    Div.   of  Environmental 

Studies. 

M.  R.  Abbott,  T.  M.  Powell,  and  P.  J.  Richerson. 

Limnology  and  Oceanography,  Vol  25,  No  3,  p 

534-537,  May  1980.  3  Fig,  22  Ref.  NSF  DEB76- 

20341,  DEB76-11095. 

Descriptors:  'Lakes,  'Water  quality,  'Chloro- 
phyll, On-site  investigations,  Spatial  distribution, 
Water  sampling,  Surveys,  Measurement,  Method- 
ology, Analysis,  Fluorescence,  Data  collections, 
Water  chemistry,  'Lake  Tahoe(CA  NV). 

Horizontal  transects  of  fluorescence  measurements 
have  been  used  extensively  to  investigate  phyto- 
plankton  patchiness.  Variance  spectra  were  calcu- 
lated from  these  data,  thus  quantifying  spatial  het- 
erogeneity as  a  function  of  length  scale.  Analysis 
of  such  field-work  and  associated  theoretical  inves- 
tigations is  based  on  the  assumption  that  horizontal 
patchiness  is  isotropic.  Three  transects  done  in 
Lake  Tahoe  (California-Nevada)  in  different  direc- 
tions on  the  same  day  resulted  in  variance  spectra 
that  were  significantly  different  from  each  other. 
The  possibility  of  windrows  appears  consistent 
with  the  spectra.  Although  the  exact  cause  of  the 
differences  was  unclear,  the  results  do  violate  the 
assumption  of  isotropic  horizontal  phytoplankton 
patterns.  (Humphreys-ISWS) 
W80-06135 


A  VARIANCE-CONSTRAINED  RESERVOIR 
CONTROL  PROBLEM, 

IBM  Thomas  J.  Watson  Research  Center,  York- 
town  Heights,  NY. 
M.  Sniedovich. 

Water  Resources  Research,  Vol  16,  No  2,  p  271- 
274,  April  1980.  4  Tab,  7  Ref. 

Descriptors:  'Reservoirs,  'Reservoir  operation, 
•Water  management(Applied),  'Model  studies, 
Mathematical  models,  Equations,  Mathematics, 
Storage,  Discharge(Water),  Inflow,  Hydrology. 

A  dynamic  programing  solution  procedure  was 
developed  for  a  class  of  variance-constrained  reser- 
voir control  problems.  The  variance  constraint  was 
incorporated  as  a  penalty  term  in  a  nonseparable 
Lagrangian  problem  that  is  solved  by  a  two-stage 
procedure.  First,  the  difficulty  associated  with  the 
nonseparability  of  the  problem  was  resolved  by  the 
consideration  of  a  modified  simpler  separable  prob- 
lem that  was  solved  by  a  simple  additive  dynamic 
programing  recursion.  Then  the  optimal  solution 
to  the  nonseparable  problem  was  found  by  a  simple 
research  algorithm.  The  entire  discussion  was  de- 
voted to  the  mathematical  aspects  of  the  problem, 
and  no  consideration  was  given  to  the  applicability 
of  variance  constraints  as  far  as  water  resources 
management  problems  are  concerned.  The  proce- 
dure was  applied  to  a  simple  numerical  example. 
(Sims-ISWS) 
W80-06145 


OPTIMAL  OPERATION  OF  MULTIRESER- 
VOIR  POWER  SYSTEMS  WITH  STOCHASTIC 
INFLOWS, 


Institut   de    Recherce   de    l'Hydro-Quebec,    Var- 

ennes. 

For  primary  bibliographic  entry  see  Field  2E. 

W80-06146 


THE   ENTRAINMENT  OF  COHESIVE   SEDI- 
MENTS IN  FRESHWATER, 

Aerospace  Corp.,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-06187 


MEAN  SUMMER  CIRCULATION  IN  LAKE 
ONTARIO  WITHIN  THE  COASTAL  ZONE, 

Woods  Hole  Oceanographic  Institution,  MA. 
G.  T.  Csanady,  and  J.  T.  Scott. 
Journal  of  Geophysical  Reseearch,  Vol  85  No  C5, 
p  2797-2812,  May  20,  1089.  8  Fig,  1  Tab,  21  Ref. 

Descriptors:  'Water  circultion,  'Summer,  'Lake 
Ontario,  'Model  studies,  Mathematical  models, 
Coasts,  Lakes,  Circulation,  Currents(Water),  Ve- 
locity, Temperature,  Water  temperature,  Sam- 
pling, On-site  investigations,  Advection,  Heat 
transfer,  Momentum  transfer,  Limnology,  Coastal 
circulation. 

Arithmetic  averages  of  daily  temperature  and  cur- 
rent surveys  during  July-August  1972  were  used  to 
define  a  mean  summer  costal  circulation  pattern  in 
Lake  Ontario.  Some  of  the  important  features  of 
this  mean  flow  pattern  may  be  explained  by  simple 
equilibrium  models  of  wind-driven  flow.  Discrep- 
ancies between  these  models  and  coastal  zone  ob- 
servations appear  to  be  due  mainly  to  advection  of 
momentum  during  transient  flow  episodes,  espe- 
cially those  involving  the  intermittent  appearance 
of  full  upwelling  along  the  north  shore.  The  south 
shore  flow  pattern  consists  of  divegent  coastal  jets, 
much  as  the  theoretical  steady  response  of  a  fric- 
tionless  two-layer  basin  to  an  eastward  wind.  At 
the  eastern  end  of  the  lake  a  deep  current  is  gener- 
ated by  interface  friction  below  the  strong  coastal 
jets.  Along  the  north  shore  there  is  no  mean  coast- 
al jet  pattern,  and  the  return  flow  of  warm  water 
must  be  supposed  to  be  accomplished  some  dis- 
tance offshore.  (Sims-ISWS) 
W80-O6188 


OCCURRENCE  OF  A  DEEP  NITRITE  MAXI- 
MUM EN  LAKE  MICHIGAN, 

Wisconsin  Univ.,  Milwaukee.  Center  for  Great 
Lakes  Studies. 

J.  A.  Mortonson,  and  A.  S.  Brooks. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  6,  p  1025-1027,  June  1980.  1  Fig, 
15  Ref. 

Descriptors:  'Lake  Michigan,  'Nitrities,  'Phkyto- 
plankton,  Nitrogen,  Nitrogen  compounds,  Chloro- 
phyll, Dissolved  oxygen,  Temperature,  Water  tem- 
perature, Ammonia,  Lakes,  Sampling,  Data  proc- 
essing, Limnology,  Nitrite  maxima. 

A  nitrite  maximum  with  concentrtions  up  to  10 
micrograms  N02(-)-N/L  was  observed  at  depths 
between  30  and  60  m  during  summer  in  oxygen- 
saturated  waters  of  Lake  Michigan.  The  extracellu- 
lar release  of  nitrite  by  phytoplankton  concentrat- 
ed below  the  thermocline  appears  to  account  for 
this  maximum.  In  fall,  when  phytoplankton  were 
not  longer  concentrated  in  this  zone,  no  nitrite 
maximum  was  observed.  It  appears  that  the  deep 
nitrite  maximum  in  Lake  Michigan  is  found  only  in 
association  with  high  densities  of  phytoplankton. 
(Sims-ISWS) 
W80-06189 

21.  Water  In  Plants 


NITROGEN  FIXATION  ASSOCIATED  WITH 
FOUR  SPECIES  OF  SUBMERGED  ANGLO- 
SPERMS  IN  THE  CENTRAL  CHESAPEAKE 
BAY, 

Maryland  Univ.,  College  Park.  Dept.  of  Botany 

F.  Lipschulta,  J.  J.  Cunningham,  and  J.  C. 

Stevenson. 

Estuarine  and  Coastal  Marine  Science  Vol  9,  p 

813-818,   1979.  OWRT-A-042-MD(1),   14-34-0001- 
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8022. 

Descriptors:  'Nitrogen  fixation,  'Angiosperms, 
•Chesapeake  Bay,  *Sounds(NC),  Nutrients,  Eco- 
systems, Myriophyllum  spicatum,  Potamogeton 
perfoliatus,  Ruppia  maritima  maritima,  Eldodea 
canadensis,  Aquatic  plants,  'Submerged  plants. 

The  rate  of  acetylene  reduction  was  determined 
for  Myriophyllum  spicatum,  Potamogeton  perfo- 
liatus, Ruppia  maritima  and  Eldodea  canadensis,  in 
a  brackish  water  tributary  of  Chesapeake  Bay. 
Ruppia  had  the  highest  nitrogen  fixation  rate  on  a 
dry  weight  basis  (66  ng-at.  N(g  wt  h)-l).  However 
the  fixation  per  square  meter  of  creek  bottom  was 
highest  (16  3  microg-at.  N(sq.  m  H)-l)  for  Myrio- 
phyllum due  to  its  greater  biomass.  Generally,  our 
low  rates  are  more  comparable  to  those  associated 
with  seagrasses  in  North  Carolina,  than  to  many 
higher  rates  reported  from  tropical  waters.  We 
postulate  that  low  nitrogen  fixation  rates  are  a 
consequence  of  the  availability  of  nitrogen  either 
in  the  water  column  or  sediments  of  temperate 
estuaries  such  as  the  Chesapeake  Bay,  and  the 
North  Carolina  Sounds. 
W80-O604O 


NET  REAINFALL  AND  INTERCEPTION  LOSS 
IN  A  SAVANNA  COVER  (NETTO  REENVAL 
EN  ONDERSKEPPINGSVERLIES  IN  'N  SA- 
VANNABEDEKKING), 

Durban-Westville  Univ.  (South  Africa) 

G.  du  T.  De  Villiers. 

South    African    Geographer    (Dennesig    Stellen- 

bosch),  Vol  5,  No  6,  p  465-475,  1977.  6  Fig,  2  Tab, 

24  Ref. 

Descriptors:  'Rainfall  intensity,  'Interception, 
•Canopy,  'Stemflow,  'Evaporation,  Water  loss, 
Distribution  patterns,  Vegetatin  effects,  Forests, 
Trees,  Grasses,  Raindrops,  Rain  gages,  Correlation 
analysis.  Regression  analysis,  Frequency  analysis, 
Variability,  Semiarid  climates,  'South  Africa. 

The  amount  of  precipitation  reaching  the  ground 
under  a  canopy  of  vegetation  is  different  from  the 
amount  measured  in  the  open.  The  loss  of  water  by 
the  interception  of  rain  by  forest  vegetation  was 
investigated  in  a  semi-arid  area  and  the  parameters 
affecting  interception  were  determined.  Regression 
analysis  and  variance  analysis  were  carried  out  on 
the  data  from  the  experimental  zone  and  a  linear 
relationship  between  the  total  amount  of  precipita- 
tion falling  on  th  forest  vegetation  and  the  stem- 
flow  was  found,  interception  loss  was  concluded  to 
be  a  function  of  vegetation  density  per  surface  area 
and  evalporation  probabilities.  (Sidney-IPA) 
W80-06091 


2J.  Erosion  and  Sedimentation 


A  NUMERICAL  MODEL  FOR  COMPUTATION 
OF  SEDIMENTATION  IN  LAKES  AND  RESER- 
VOIRS, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
scfircn 

F.  Karim,  T.  E.  Croley,  II,  and  J.  F.  Kennedy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204456, 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Iowa  State  Water  Resources  Research  Institute, 
Iowa  State  University,  Ames.  Completion  Report 
No  105,  (1979).  409  p.  OWRT  A-068-IA(l),  14-34- 
0001-8017. 

Descriptors:  'Numerical  model,  'Sedimentation, 
'Lakes,  'Reservoirs,  Sediment,  Entrapment,  Parti- 
cle size,  Sediment  distribution,  Compaction,  Eleva- 
tion-area-capacity, Simulation  analysis,  Prediction, 
Forecasting,  Operation  plans,  Reservoir  type 
curves,  Coralville  Lake(IA),  Red  Rock  Lake(IA), 
Saylorville  Lake(IA),  Iowa,  Computer  model 
SEDRES. 

A  new  computer-based  numerical  model, 
SEDRES,  is  developed  for  the  calculation  of 
amounts,  rates,  and  spatial  distributions  of  sediment 
in  lakes  and  reservoirs.  The  principal  components 
of  SEDRES  compute  the  following:  sediment  en- 
trapment, distribution,  and  differential  settling  for 


three  different  size  classes  (clay,  silt  and  sand); 
compaction  of  currently  and  all  previously  deposit- 
ed sediments;  correction  to  zero  elevation  for  com- 
paction; sediment  slump  correction  due  to  compac- 
tion at  zero  elevation  and  at  sediment-type  inter- 
faces; alteration  of  elevation-area-capacity  relation 
due  to  sedimentation.  Inputs  to  the  model  are 
water  inflows,  reservoir  operation  levels,  original 
reservoir  elevation-area-  capacity  relation,  sedi- 
ment characteristics,  type  of  sediment-entrapment 
and  sediment-distributin  methods.  The  time-inter- 
val for  simulation  may  be  one  week  or  any  multi- 
ple thereof.  SEDRES  was  applied  to  predict  future 
sedimentation  rates  in  the  Coralville,  the  Red  Rock 
and  the  Saylorville  Lakes  on  the  Des  Moines 
River,  Iowa.  Model  results  were  in  good  agree- 
ment with  the  observed  data.  Results  from  the  100- 
year  sedimentation  simulatin  of  these  three  reser- 
voirs are  presented  at  5-year  intervals  for  the  cur- 
rent and  several  alternative  operation  plans. 
W80-06012 


DISSOLVED  OXYGEN  IN  INTRAGRAVEL 
WATER  OF  THREE  TRIBUTARIES  TO  RED- 
WOOD CREEK,  HUMBOLDT  COUNTY,  CALI- 
FORNIA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W80-06066 


DETERMINATION  OF  CERIUM  IN  MARINE 
SEDIMENTS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
For  primary  bibliographic  entry  see  Field  5A. 
W80-06086 


BEDFORM  SPACING  AND  FLOW  RESIS- 
TANE, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Agricultural  Engineering. 
T.  R.  H.  Davies. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY3,  Proc- 
cedins  paper  15258,  p  423-433,  march  1980.  3  Fig, 
1  Tab,  25  Ref,  2  Append. 

Descriptors:  'Dunes,  'Erosion,  'Flow  resistane, 
'Sedimentation,  Alluvial  channels,  Hydraulics, 
Laboratory  tests,  Channels,  Channel  morphology, 
Rivers,  Flow  resistance,  'Bedforms,  Bed  ripples, 
Maximum  resistance  principle. 

The  resistance  to  flow  in  an  alluvial  channel  de- 
pends mainly  on  the  size,  shape,  and  spacing  of  the 
bedforms  present,  and  these  in  turn  depend  on  the 
flow  depth  and  velocity.  A  hypothesis  is  postulat- 
ed that  the  nonplanar  equilibrium  shape  of  a  defor- 
mable  boundary  is  that  which  causes  a  local  maxi- 
mum of  resistane  to  flow.  It  is  based  on  the  data 
describing  the  geometry  of  stream  meanders  and  of 
self-formed  armored  beds,  and  on  figures  for  the 
resistane  to  flow  past  rectangular  rigid  roughness 
elements  in  channels.  Laboratory  experimens  were 
made  to  test  the  maximum  resistane  hypothesis. 
The  resuls  showed  that  the  spacing/height  ratio  at 
which  bedforms  of  a  given  shape  develop  maxi- 
mum resistance  to  flow  corresponds  to  the  spac- 
ing/height ratio  at  which  such  bedforms  occur 
when  formed  naturally  by  the  flow  of  water  oyer 
sand.  The  maximum  resistane  principle,  by  relating 
bedform  geometry  to  flow  conditions,  offers  some 
progress  towards  understanding  the  complex  inter- 
action between  bedforms  and  flow  resistance. 
(Singh-ISWS) 
W80-06096 


EVALUATION    OF    JET-ROOF    GEOMETRY 
FOR  SNOW-CORNICE  CONTROL, 

Montana  State  Univ.,   Bozeman.   Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2C. 
W80-06103 


FRACTIONATION   OF   SEDIMENT   OXYGEN 
DEMAND, 

Illinois  State  Water  Survey,  Peoria. 

For  primary  bibliographic  entry  see  Field  5A. 


W80-06125 


LABORATORY  MEASUREMENT  OF  SEDI- 
MENT BY  TURBIDITY, 

Western  Canada  Hydraulic  Labs.  Ltd.  (British  Co- 
lumbia). 

P.  R.  B.  Ward,  and  R.  Chikwanha. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY6,  Pro- 
ceedings Paper  15470,  p  1041-1053,  June  1980.  5 
Fig,  3  Tab,  6  Ref,  2  Append. 

Descriptors:  'Channels,  'Sedimentation,  'Instru- 
mentation, 'Measurement,  Clays,  Erosion,  Floods, 
Suspended  load,  Hydrology,  Water  pollution,  Tur- 
bidity, 'Channel  stabilization,  Sediment  deposits, 
Suspended  sediment. 

A  low  cost  light  transmission  instrument  was  used 
to  measure  the  concentration  of  suspended  sedi- 
ment in  river  water  samples.  Problems  that  have 
confronted  previous  workers  such  as  the  fast  re- 
duction of  instrument  sensitivity  with  grain  size  of 
sediment  were  investigated,  and  the  method  was 
shown  to  be  viable.  Good  performance  with  ac- 
ceptable accuracies  and  very  short  measuring  times 
were  shown  to  apply  for  samples  in  the  concentra- 
tion range  100  mg/L  to  2000  mg/L.  Sand-sized 
particles  were  not  measured  with  the  laboratory 
instrument,  although  clay-  and  silt-sized  particles 
were  measured  satisfactorily.  A  method  was  de- 
scribed of  correcting  the  results  for  particles  that 
were  not  measured,  applicable  to  rivers  that  carry 
only  small  proportions  of  suspended  sand.  The 
method  was  described  and  tested  for  laboratory 
application  only,  but  the  findings  of  the  'Calibra- 
tion' section  may  be  applied  also  to  field  instru- 
ments that  work  on  the  turbidity  principle.  (Lee- 
ISWS) 
W80-06127 


A  SAMPLER  FOR  COHESIVE  SEDIMENT  IN 
THE  BENTHIC  BOUNDARY  LAYER, 

University   Coll.   of  Swansea   (Wales).   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-06132 


A  SPATIALLY  RESPONSIVE  HYDROLOGIC 
MODEL  TO  PREDICT  EROSION  AND  SEDI- 
MENT TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
B.  B.  Ross,  V.  O.  Shanholtz,  and  D.  N. 
Contractor. 

Water  Resources  Bulletin,  Vol  16,  No  3,  p  538-545, 
June  1980.  2  Fig,  3  Tab,  37  Ref.  OWRT  A-077- 
VA(7)and  A-083-VA(l). 

Descriptors:  'Sediment  transport,  'Forecasting, 
•Computer  models,  'Finite  element  analysis,  Over- 
land flow,  Channel  flow,  Runoff,  Sediments,  Land 
use,  Sediment  yield. 

A  finite  element  numerical  model  has  been  devel- 
oped by  the  authors  which  routes  overland  and 
channeled  flows  in  a  watershed,  given  soils,  land 
use,  topographic  descriptors,  and  rainfall  as  input. 
Such  processes  as  infiltration,  canopy  interception, 
seasonal  growth  of  vegetation,  and  depression  stor- 
age are  described  in  the  hydrologic  context  of  the 
model.  These  capabilities,  along  with  the  spatial 
detail  and  responsiveness  of  the  model,  allow  a 
ready  adaptation  of  the  model  to  provide  for  the 
prediction  of  sediment  transport  and  yield.  It  is 
assumed  that  the  best  results  can  be  obtained  by  a 
technique  which  utilizes  the  following  procedures. 
Sediment  yield  to  the  channel  is  described  by 
functions  describing  soil  detachment  by  rainfall 
and  overland  flow  and  transport  by  overland  flow. 
Since  the  model  description  of  the  channel  flow 
processes  involves  a  more  realistic  representation 
of  the  physical  drainage  system,  an  attempt  was 
made  to  define  sediment  transport  in  the  channel 
by  erosion  and  sedimentation  mechanics.  A  con- 
ceptual framework  is  provided  whereby  the  inte- 
grated effects  of  various  land  use  activities  on 
sediment  transport  and  yield  can  be  evaluated. 
Inherent  in  this  provision  of  the  model  is  the 
capability  of  determining  the  effects  of  any  control 
measures  to  be  implemented  on  a  watershed. 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


W80-06159 


THE  ENTRAINMENT  OF  COHESIVE  SEDI- 
MENTS IN  FRESHWATER, 

Aerospace  Corp.,  Los  Angeles,  CA. 

M.  K.  Fukuda,  and  W.  Lick. 

Journal  of  Geophysical  Research,  Vol  85,  No  C5, 

p   2813-2824,   May   20,    15   Fig,   3  Tab,   25   Ref. 

Descriptors:  'Sediments,  'Sediment  transport, 
'Entrainment,  'Lake  sediments,  Laboratory  tests, 
Hydraulic  models,  Shear  stress,  Velocity,  Flow, 
Mixing,  Settling  velocity,  Suspended  solids,  Dis- 
persion, Freshwater,  Limnology,  Sedimentology, 
Cohesive  sediments. 

Presented  in  this  study  were  experimentally  meas- 
ured characteristics  of  the  entrainment  rate  and 
settling  speeds  of  fine-grained,  cohesive  sediments 
in  freshwater.  The  investigation  focused  on  three 
different  sediments  of  varying  mineral  composition 
which  are  representative  of  the  sediments  of  Lake 
Erie.  The  influences  of  the  bulk  sediment  water 
content  and  of  the  mineral  and  size  composition  on 
the  entrainment  rate  and  equilibrium  concentration 
of  these  suspended  sediments  were  determined. 
Linear  increases  in  the  bulk  sediment  water  con- 
tent resulted  in  logarithmic  increases  in  the  entrain- 
ment rate  and  equlibrium  concentration.  For  a 
limited  range  of  shear  stresses  near  that  needed  to 
initiate  noticeable  entrainment  the  entrainment  rate 
and  equilibrium  concentration  increased  logarith- 
mically as  the  applied  shear  stress  was  increased 
linearly.  For  larger  stresses,  linear  increases  in  the 
applied  shear  stress  caused  approximately  linear 
increases  in  the  entrainment  rate  and  equilibrium 
concentration.  At  fixed  values  of  water  content 
and  shear  stress  the  entrainment  rate  and  equilibri- 
um concentration  increased  as  the  clay  mineral 
content  of  the  sediment  increased  and  as  the 
median  particle  size  decreased.  Settling  speed  ex- 
periments demonstrated  that  the  median  settling 
speed  of  the  suspended  sediment  particles  in  a 
quiescent  fluid  increased  as  the  ionic  strength  of 
the  solution  increased.  At  a  fixed  ionic  strength  the 
settling  speed  decreased  with  increased  clay  miner- 
al content.  (Sims-ISWS) 
W80-06187 


BIOMECHANICS    OF    VEGETATIVE    CHAN- 
NEL LININGS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-06191 


EROSIVITY  VALUES  FOR  INDIVIDUAL 
DESIGN  STORMS, 

Science  and  Education  Administration,  Boise,  ID. 
K.  R.  Cooley. 

Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
IR2,  Proceedings  Paper  15462,  p  135-145,  June 
1980.  4  Fig,  5  Tab,  1 1  Ref,  2  Append. 

Descriptors:  'Design  storm,  'Erosion,  'Soil  ero- 
sion, Rainfall  intensity,  Rainfall,  Conservation,  Hy- 
drology, Erosion  control,  Climatology,  Soil  con- 
servation, Soil  management,  'Erosivity  index, 
Design  rainfall  events,  Erosivity. 

A  method  was  developed  for  determining  the  ero- 
sive power,  R  sub  st,  of  individual  rainfall  events 
of  any  selected  frequency  and  duration  for  any  of 
the  four  SCS  type  storms.  The  method  provides  an 
easy,  rapid  procedure  for  assessing  erosion  or  pol- 
lution potential  on  a  storm  basis,  since  sediments 
themselves  are  pollutants  and  are  carriers  of 
chemical  pollutants.  It  also  allows  designers  of 
conservation  measures  to  determine  the  range  of 
erosion  potential  that  might  be  encountered  and 
the  most  critical  combination  of  storm  type  and 
soil  or  ground  cover  conditions.  In  some  cases, 
managers  could  use  this  method  to  determine  har- 
vest schedules  that  would  minimize  erosion  losses 
from  the  more  susceptible  fields.  (Lee-ISWS) 
W80-06195 


2K.  Chemical  Processes 


MAJOR  GEOCHEMICAL  PROCESSES  IN  THE 
EVOLUTION  OF  CARBONATE-AQUIFER  SYS- 
TEMS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-06031 


WATER-QUALITY       DATA       FROM       FIVE 
OREGON  STREAM  BA 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06067 


THE  EFFECT  OF  SOIL  ACTIVITY  ON  THE 
CHEMISTRY  OF  CARBONATE  GROUND- 
WATERS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 
J.  J.  Drake. 

Water  Resources  Research,  Vol  16,  No  2,  p  381- 
386,  April  1980.  2  Fig,  1  Tab,  32  Ref. 

Descriptors:  'Groundwater,  'Water  chemistry, 
'Carbonates,  'Model  studies,  Mathematical 
models,  Carbon  dioxide,  Air,  Soils,  Temperature, 
Air  temperature,  Respiration,  Calcium,  Calcite, 
Chemistry,  Hydrology,  Soil  activity. 

Regional  variations  in  HC03(-)  concentrations  of 
carbonate  groundwaters  were  explained  by  the 
combination  of  a  simple  ecological  model  of  soil 
C02  production  and  a  consideration  of  the  manner 
in  which  soil  water,  soil  air,  and  carbonate  materi- 
als interact.  Carbonate  groundwaters  in  North 
America  were  divided  into  those  that  have 
evolved  largely  under  open  system  conditions  and 
those  that  have  evolved  under  closed  system  con- 
ditions. The  open  system  group  members  (with  one 
exception)  all  come  from  high  latitudes,  and  it  was 
suggested  that  recurrent  glaciations  have  acted  to 
replenish  soil  zone  carbonate  materials  and  main- 
tain the  soil  zone  as  an  important  source  of  dis- 
solved carbonate  minerals.  (Sims-ISWS) 
W80-06142 


2L.  Estuaries 


GENETIC  AND  PHYSIOLOGICAL  ADAPTA- 
TION OF  THE  COPEPOD  EURYTEMORA  AF- 
FINIS  TO  SEASONAL  TEMPERATURES, 

Maryland  Univ.,  Baltimore  County,  Catonsville. 

Dept.  of  Biological  Sciences. 

P.  Bradley. 

Genetics  Vol  90  p   193-205,  September,   1978,  5 

Tab,    28    Ref.    OWRT    B-021-MD(3),14- 34-0001- 

6085. 

Descriptors:  'Copepods,  'Eurytemore  affinis,  Ge- 
netic variance,  'Temperature  tolerance,  Physio- 
logical variance,  Heritability,  Offspring-parent  re- 
gression, Chesapeake  Bay. 

Evidence  of  significant  additive  genetic  (genie) 
variance  in  temperature  tolerance  of  the  copepod 
Eurytemora  affinis  was  diverived  from  several 
sources.  Differences  were  observed  between  aver- 
age tolerances  of  progency  of  animals  exposed  and 
not  exposed  to  heat  shock  in  a  power  plant.  Genie 
variance  was  estimated  using  offspring-parent  re- 
gressions, full-sib,  and  half-sib  convariances,  with 
quite  consistent  results.  Expressed  genie  variance 
between  male  progeny  was  always  higher  than  that 
among  female  progeny.  The  pairs  of  estimates  ob- 
tained were  as  follows:  female  heritabilities  first, 
0.40  plus  or  minus  0.09  and  0.84  plus  or  minus  035 
(half-sibs);  0.20  plus  or  minus  0.09  and  0.79  plus  or 
minus  0.24  (full-sib);  0. 1 1  plus  or  minus  0.45  (full- 
sibs);  0.28  plus  or  minus  0.18  and  0.78  plus  or  minus 
0.29  (full-sibs);  0.11  plus  or  minus  0.44  and  0.72 
plus  or  minus  0.26  (offspring-parent  regression). 
There  was  no  evidence  of  either  nonadditive  ge- 
netic variance  of  common  environmental  (maternal 
and  brood)  effects,  implying  that  the  genetic  vari- 
ance was  mostly  additive  and  was  not  maintained 
because  of  heterozygous  advantage.  The  presence 


of  so  much  genetic  variance  is  surprising  in  view  of 
the  high   physiological   adaptation   found  earlier, 
especially  in  females. 
W80-06038 


THE  MEASUREMENT  OF  TEMPERATURE 
TOLERANCE:  VERIFICATION  OF  AN  INDEX, 

Maryland    Univ.,    Baltimore    County,    Baltimore. 

Dept.  of  Biological  Sciences. 

B.  P.  Bradley. 

Limnology  and  Oceanography,  Vol  21,  No  4,  p 

596-599,  July   1976.  OWRT-A-027-MD(3),   14-31- 

0001-5020. 

Descriptors:  'Temperature  tolerance,  'Copepods, 
•Eurytemora  affinis,  Longevity,  Index  values, 
•Shock-recovery  index,  Bays,  Estuaries. 

A  shock-recovery  assay  for  temperature  tolerance 
is  demonstrated  to  predict  survival  of  the  copepod 
Eurytemora  affinis  at  high  temperature.  The  assay 
can  be  modified  to  allow  comparison  between 
widely  divergent  treatment  groups. 
W80-O6041 


DETERMINATION  OF  CERIUM  IN  MARINE 
SEDIMENTS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
For  primary  bibliographic  entry  see  Field  5A. 
W80-06086 


ORGANIC-RICH  COLLOIDAL  MARERIAL  IN 
ESTUARIES  AND  ITS  ALTERATION  BY 
CHLORINATION, 

Maryland  Univ.,  College  park.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-06093 


THE  ANNUAL  CYCLE  OF  PLANKTON 
DIATOM  GROWTH  AND  SILICA  PRODUC- 
TION IN  THE  INNER  OSLOFJORD, 

Oslo  Univ.   (Norway).   Dept.  of  Marine  Biology 

and  Limnology. 

E.  Paasche,  and  I.  Ostergren. 

Limnology  and  Oceanography,  Vol  25,  No  3,  p 

481-494,  May  1980.  10  Fig,  4  Tab,  36  Ref 

Descriptors:  'Fjords,  'Plankton,  'Silica,  'Dia- 
toms, On-site  investigations.  Aquatic  life,  Sam- 
pling, Analysis,  Analytical  techniques,  Distribu- 
tion, Profiles,  Nitrogen,  Nitrates,  Laboratory  tests, 
Aquatic  environment,  Data  collections,  Foreign 
research,  Productivity,  *Norway: 

•Oslofjord(Norway),  Biogenic  silica. 

Concentrations  of  amorphous  paniculate  silica 
(biogenic  silica)  in  the  uppermost  layer  of  the  inner 
Oslofjord,  Norway,  varied  between  2  and  324  mi- 
crograms Si/liter  over  a  1-year  period  in  1977- 
1978.  Most  of  the  silica  was  present  in  frustules  of 
living  or  dead  diatoms,  but  there  was  always  a 
certain  amount  (up  to  about  50  micrograms  Si/ 
liter)  in  a  form  that  could  not  be  recognized  under 
the  microscope.  Silica  was  produced  mainly  during 
three  large  blooms  of  Skeletonema  costatum  in 
February-March,  May,  and  June.  At  the  peak  of 
the  June  bloom,  there  was  up  t  20  times  more  Si 
present  as  diatom  silica  than  as  dissolved  orthosili- 
cic  acid.  Uptake  experiments  in  June  indicated 
depletion  times  of  dissolved  Si  as  short  as  3  h. 
Although  the  S.  costatum  cells  were  less  heavily 
silicified  in  May  and  June  than  in  February-March, 
they  showed  no  morphological  signs  of  a  drastic  Si 
shortage.  (Humphreys-ISWS) 
W80-06115 


DISTRIBUTION  OF  OXYGEN  IN  MARINE 
SEDEMENTS  MEASURED  WITH  MICROE- 
LECTRODES, 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

N.  P  Revsbech,  J.  Sorensen,  T.  H.  Blackburn,  and 

J.  P.  Lomholt. 

Limnologv  and  Oceanography.  Vol  25,  No  3,  p 

403-411,  May  1980.  6  Fig,  1  Tab.  22  Ref 

Descriptors:  'Dissolved  oxygen  analyzers.  'Oxida- 
tion-reduction potential,  'Sediments,  'Laboratory' 
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tests,  Oxygen,  Assay,  Analysis,  Analytical  tech- 
niques, Oxidation,  Cores,  On-site  investigations, 
Methodology,  Sampling,  Data  collections,  Spatial 
distribution,  'Marine  sediments,  Oxygen  profiles, 
Amperometric  assay. 

Membrane-covered  platinum  electrodes  with  a  tip 
diameter  of  2-8  micrometers  were  used  for  an 
amperometric  assay  of  dissolved  oxygen  in  marine 
sediments.  The  oxygen  profile  extended  to  3-5  mm 
depth  in  nonilluminated  sediment;  even  at  high 
light  intensities  and  at  low  temperatures  it  did  not 
extend  below  10-mm  depth  in  a  homogeneous 
sandy  sediment.  Oxygen  profiles  recorded  during 
light-dark  cycles  were  used  to  estimate  the  rates  of 
oxygen  production  and  consumption  and  also  to 
calculate  the  apparent  diffusion  coefficient  for 
oxygen  in  the  sediment.  Apparently  macrofaunal 
activity,  rather  than  molecular  diffusion  and  water 
turbulence,  was  important  for  the  occasional  trans- 
port of  oxygen  into  deeper  layers  and  thus  for  the 
provision  of  oxidized  conditions  (positive  redox 
potential)  down  to  5-10  cm  below  the  sediment 
surface.  (Humphreys-ISWS) 
W80-06117 


MIXING  AND  CIRCULATION  IN  THE 
NORTHWESTERN  GULF  OF  ST.  LAWRENCE: 
A  STUDY  OF  A  BUOYANCY-DRIVEN  CUR- 
RENT SYSTEM, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

C.  L.  Tang. 

Journal  of  Geophysical  Research,  Vol  85,  No  C5, 

p  2787-2796,  May  20,  1980.  14  Fig,  1  Tab,  25  Ref,  1 

Append. 

Descriptors:  *Mixing,  'Water  circulation, 
*Currents(Water),  *St  Lawrence  River,  Current 
meters,  Circulation,  Temperature,  Salinity,  Buoy- 
ancy, Spatial  distribution,  Gulfs,  Estuaries,  Sam- 
pling, Data  processing,  Hydrography,  *Gulf  of  St 
Lawrence. 

Mixing  and  circulation  near  the  entrance  of  the  St. 
Lawrence  estuary  were  studied  by  using  the  hy- 
drographic  and  current  meter  data  obtained  in  the 
summer  of  1978.  It  was  found  that  the  currents  in 
the  upper  40  m  are  mainly  buoyancy  driven.  As 
the  low  salinity  water  from  the  estuary  flows  east- 
ward and  encounters  the  more  saline  Gulf  of  St. 
Lawrence  water,  a  wedge-shaped  layer  of  low 
salinity  water  and  a  density  front  are  formed.  In- 
tense vertical  mixing  takes  place  along  the  bound- 
ary of  the  layer.  The  geostrophic  current  associat- 
ed with  the  front  flows  southward  and,  upon 
reaching  the  shore,  turns  east.  From  there  on  it 
flows  parallel  to  the  coast  and  is  reinforced  by  a 
basin-wide  cyclonic  gyre  forming  a  strong  coastal 
jet,  the  Gaspe  current.  The  salinity  front  divides 
the  deep  water  into  the  two  flow  regimes.  East- 
ward (westward)  of  the  front  the  currents  in  the 
40-  to  100-m  depth  are  cyclonic  (anticyclonic). 
The  variability  of  the  temperature  and  salinity 
fields  was  examined.  The  effect  of  the  variability 
on  the  interpretation  of  the  data  was  discussed. 
(Sims-ISWS) 
W  80-06 122 


dissipation,  and  the  stratification  index.  The  exist- 
ence of  a  permanent,  tidally  driven  mesoscale  eddy 
(approximately  75  km  diameter)  was  predicted 
north  of  D'Urville  Island.  Large  spatial  gradients 
in  bottom  stress  qualitatively  agreed  with  many 
features  of  the  surficial  sediment  distribution.  A 
comparison  of  all  available  bulk  stratification  data 
with  the  h/cu  u  stratification  index  clearly  demon- 
strated the  dominance  of  tidal  vs.  wind  mixing 
over  the  control  of  summer  stratification.  A  poten- 
tial application  of  the  model  to  fisheries  science 
was  suggested  through  a  comparison  of  the  stratifi- 
cation index  contour  map  and  some  observations  of 
squid  fishing  vessel  locations.  (Sims-ISWS) 
W80-06123 


RELATIONSHIPS  BETWEEN  HETEROTRO- 
PHIC BACTERIA  AND  POLLUTION  IN  AN 
INDUSTRIALIZED  ESTUARY, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W 80-06 126 


EXPERIMENTS  ON  ARRESTED  SALINE 
WEDGE, 

North  East  London  Polytechnic  (England).  Dept. 
of  Civil  Engineering. 
J.  P.  Grubert. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY6,  Pro- 
ceedings Paper  15484,  p  945-960,  June  1980.  18 
Fig,  18  Ref,  2  Append. 

Descriptors:  'Estuaries,  'Diffusion,  'Model  stud- 
ies, Diffusivity,  Saline  water-freshwater  interfaces, 
Saline  water  intrusion,  Hydraulics,  Stratified  flows, 
Waves(Water),  Mixing,  Froude  number,  Reynolds 
number,   Saline  wedge,   Interfacial  mixing  layer. 

Experimental  results  were  presented  that  show 
that  the  onset  of  interfacial  wave  breaking  can  be 
expressed  by  a  stability  parameter  that  is  a  function 
of  the  interfacial  densimetric  Froude  number  and 
the  interfacial  Reynolds  number.  This  parameter 
was  shown  to  be  independent  of  the  flow  Reynolds 
number  upstream  of  a  salt  wedge  and  can  be  scaled 
to  give  a  stability  parameter  for  prototype  flows. 
Measurements  of  the  rate  of  mixing  at  the  interface 
proved  that  mixing  theory  based  on  momentum 
exchange  of  turbulent  flows  is  valid  as  a  working 
hypothesis,  and  that  this  mixing  is  inversely  pro- 
portional to  the  relative  density.  (Lee-ISWS) 
W80-06128 


A  SAMPLER  FOR  COHESIVE  SEDIMENT  IN 
THE  BENTHIC  BOUNDARY  LAYER, 

University   Coll.   of  Swansea  (Wales).   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-06132 


ANALYSIS      OF     ORGANIC      CARBON      IN 
MARINE  SEDIMENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06133 


M2  TIDAL  EFFECTS  IN  GREATER  COOK 
STRAIT,  NEW  ZEALAND, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 

M.  J.  Bowman,  A.  C.  Kibblewhite,  and  D.  E.  Ash. 
Journal  of  Geophysical  Research,  Vol  85,  No  C5, 
p  2728-2742,  May  20,  1980.  21  Fig,  2  Tab,  52  Ref,  1 
Append.  NSF-INT  78-01159,  NSF  77-26970. 

Descriptors:  'Tides,  'Continental  shelf,  'Tidal  ef- 
fects, 'Water  circulation,  'Model  studies,  Math- 
ematical models,  Sediments,  Water  levels,  Circula- 
tion, Currents(Water),  Tidal  energy,  Topography, 
Bathymetry,  Stratification,  Oceanography,  'Cook 
Strait(NZ),  'New  Zealand,  Tidal  amplitudes,  Tidal 
phases. 

The  application  of  an  M  sub  2  nonlinear  numerical 
tidal  model  to  the  shelf  seas  of  central  New  Zea- 
land (approximately  38,500  sq  km  area)  was  de- 
scribed. It  has  provided  a  preliminary  assessment 
of  tidal  and  residual  currents,  bottom  stress,  energy 


ROLE  OF  ADVECTIVE  TERMS  IN  TIDALLY 
GENERATED  RESIDUAL  CIRCULATION, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

T.  S.  Murty,  F.  G.  Barber,  and  J.  D.  Taylor. 
Limnology  and  Oceanography,  Vol  25,  No  3,  p 
529-533,  May  1980.  6  Fig,  20  Ref. 

Descriptors:  'Tidal  waters,  'Water  circulation, 
*Inlets(Waterways),  'Model  studies,  Path  of  pol- 
lutants, Tidal  effects,  Estuaries,  Mathematical 
models,  Flow  characteristics,  Coriolis  force,  Nu- 
merical analysis,  Analytical  techniques,  Analysis, 
•British  Columbia,  'Masset  Inlet. 

Through  the  use  of  a  numerical  model,  the  role  of 
the  nonlinear  advective  terms  in  tidally  generated 
residual  circulation  was  explicitly  demonstrated. 
This  type  of  motion  has  been  neglected  in  compu- 
tations of  dispersion  and  spreading  of  surface  con- 


taminants. The  numerical  model  used  was  based  on 
transports  rather  than  currents  and  had  been  modi- 
fied in  various  ways  in  a  number  of  earlier  applica- 
tions (e.g.,  Murty  and  Taylor,  1975);  here  it  was 
modified,  after  Greenberg  (1977),  to  incorporate 
the  advective  terms.  As  Murty  and  Taylor  (1975) 
noted,  the  numerical  approach  is  quite  simple  and 
easily  adaptable  to  any  water  body.  (See  also  W76- 
10420  and  W78-071 16)  (Humphreys-ISWS) 
W80-06136 


ON  THE  HYDROGRAPHY  OF  SHELF 
WATERS  OFF  THE  CENTERAL  TEXAS  GULF 
COAST, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 

N.  P.  Smith. 

Journal  of  Physical  Oceanography,  Vol  10,  No  5,  p 

806-183,  May  1980.  7  Fig,  8  Ref.  AA550-CT6-150- 

CT7-11. 

Descriptors:  'Hydrography,  'Continental  shelf, 
•Salinity,  'Water  temperature,  'Texas,  *Guld  of 
Mexico,  Sampling,  On-site  investigations,  Surveys, 
Data  processing,  Variability,  Spatial  distribution, 
Temporal  distributon,  Seasonal,  Temperature, 
Coasts,  Oceanography,  'Shelf  waters,  'Texas  Gulf 
Coast. 

Temperature  and  salinity  data  from  1976  and  1977 
were  used  to  describe  low  frequency  hydrographic 
variations  in  Gulf  of  Mexico  shelf  waters  off  the 
central  Texas  coast.  Data  from  23  approximately 
monthly  cruises  define  the  annual  cycle  and  sug- 
gest annually  recurring  seasonal  events,  Minimum 
salinitis  occur  in  late  spring,  when  values  decrease 
to  as  low  as  18  parts  per  thousand  over  the  inner 
shelf.  Inner  shelf  salinities  during  the  rest  of  the 
year  average  31-32  parts  per  thousand.  Surface 
salinities  over  the  outer  shelf  may  decrease  to  32- 
33  parts  per  thousand  in  late  spring,  but  deviate 
little  from  36  parts  per  thousand  at  other  times. 
Both  the  mean  salinity  and  the  standard  deviation 
suggest  that  freshwater  runoff  effects  are  restricted 
largely  to  inner  and  mid-shelf  waters,  within  30  km 
of  the  coast.  Highest  annual  surface  temperatures 
are  28-20  C  across  the  shelf  in  late  summer.  Lowest 
temperatures  in  February  range  from  12-13  C  over 
the  inner  shelf  to  20-21  C  over  the  outer  shelf; 
minima  appear  to  be  highly  dependent  on  the 
severity  of  the  winter  season  in  a  given  year. 
Bottom  temperatures  are  dominated  by  the  annual 
cycle  over  the  inner  shelf.  Near-bottom  tempera- 
tures over  the  outer  shelf  vary  over  shorter  time 
intervals  and  cannot  be  resolved  by  monthly  sam- 
pling. (Sims-ISWS) 
W80-06183 


DOWNWELLING  OVER  THE  SOUTHERN 
CALIFORNIA  SHELF, 

Scripps  Institution  of  Oceanography,  La  Jolla,  Ca. 
C.  D.  Winant. 

Journal  of  Physical  Oceanography,  Vol  1-799, 
May   1980.   13  Fig,   15  Ref.  NSF  OCE78-19295. 

Descriptors:  'Water  circulation,  'Coasts,  'Storms, 
•California,  Continental  shelf,  On-site  investiga- 
tions, Currents(Water),  Circulation,  Temperature, 
Water  temperature,  Winds,  Pressure,  Atmospheric 
pressure,  Oceanography,  Meteorology,  •Down- 
welling,  Tropical  storms. 

Costal  downwelling  events,  induced  by  tropical 
storms  which  travel  up  along  the  coast,  occur 
regularly  during  the  summer  over  the  shelf  of 
Southern  California.  Large  vertical  velocities  (0.5 
cm/s)  were  observed  over  the  very  narrow  (3.6 
km)  shelf.  Simultaneous  observations  of  longshore 
current  and  cross  pressure  gradient  indicated  that 
the  cross-shelf  momentum  balance  is  geostrophic. 
Heat  balance  computations  revealed  that  the  in- 
crease in  mean  temperature  over  the  shelf  is  mostly 
caused  by  cross-shelf  advection  of  heat,  longshore 
accelerations  occurring  simultaneously  at  all 
depths  in  the  shallower  part  o  the  shelf  may  be 
explained  by  longshore  sea  surface  slopes  contrib- 
uting, along  with  the  wind  stress,  to  the  longshore 
momentum  balance.  Profiles  of  temperature,  along 
with  the  wind  stress,  to  the  longshore  mementum 
balance.  Profiles  of  temperature  and  velocity  are 
consistent  with  a  two-layer  description  of  the  ver- 
tical structure,  these  layers  being  separated  by  a 
thin,  turbulent  mixing  layer.  (Sims-ISWS) 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


; 


W80-06184 


ESTUARINE  FRONT  FORMATION  AND 
PROPAGATION, 

North  East  London  Polytechnic  (England).  Dept. 
of  Civil  Engineering. 
J.  P.  Grubert. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY6,  Pro- 
ceedings Paper  15485,  p  961-975,  June  1980.  11 
Fig,  15  Ref,  2  Append. 

Descriptors:  'Saline  water-freshwater  interfaces, 
♦Stratified  flow,  *Estuaries,  'Model  studies,  Math- 
ematical models,  Hydraulic  models,  Flow,  Saline 
water,  Salinity,  Density,  Tides,  Tidal  waters, 
Coasts,  Coastal  engineering,  Estuarine  fronts. 

Front  conditions  associated  with  estuarine  saline 
wedges  were  investigated  both  theoretically  and 
experimentally.  It  was  deduced  theoretically  that 
two  distinct  front  types  should  exist  in  a  salt  wedge 
estuary,  namely  wave  fronts  and  St.  Venant  fronts. 
When  the  salt  wedge  is  advancing  in  its  ambient 
fluid  on  the  flood  tide,  a  wave  front  exists  charac- 
terized by  a  vertical  wall  of  water.  On  the  ebb 
flow,  however,  when  the  salt  wedge  is  retreating 
in  its  ambient  fluid,  a  St.  Venant  front  should  occur 
characterized  by  zero  depth  at  the  front.  Experi- 
ments confirmed  that  these  two  front  types  do 
occur,  but  due  to  stability  constraints  their  frontal 
conditions  are  different  from  those  predicted  by 
theory.  It  was  deduced  that  the  fronts  of  all  salt 
wedges  effectively  end  at  the  critical  flow  section 
and  that  this  should  be  the  front  criterion  upon 
which  a  mathematical  model  of  a  salt  wedge  estu- 
ary is  based.  (Sims-ISWS) 
W80-06194 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


SOLAR  POWERED  ELECTRODIALYSIS  - 
PART  I:  DESIGN  OF  A  SOLAR  POWERED 
ELECTRODIALYSIS  SYSTEM  FOR  DESALT- 
ING REMOTE,  BRACKISH  WATER  SOURCES. 

Ionics,  Inc.,  Watertown,  MA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203805, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Report  Prepared  for  Office  of  Water  Research  and 
Technology,  Dec  1979,  161  p,  62  exhibits.  OWRT 
C-80350-S(8576)(l).  14-34-0001-8576. 

Descriptors:  'Desalination,  'Electrodialysis, 
'Solar  power,  'Brackish  water,  Membrane  proc- 
esses, Voltaic  cells,  Water  supply  remote  locations, 
Desalting  costs. 

An  evaluation  was  undertaken  of  alternative  de- 
signs of  a  solar  powered  electrodialysis  (SPED) 
system  for  a  desalting  application  that  is  typical  of 
the  brackish  water  sources  in  the  southwestern 
United  States.  The  designs  are  evaluated  relative  to 
total  water  costs  for  an  average  water  production 
of  4,000  gallons  per  day  where  the  solar  isolation 
averages  24  million  joules  per  square  meter  per  day 
(10  hours  of  collection)  and  the  feed  water  con- 
tains 2,200  parts  per  million  of  dissolved  solids. 
The  optimal  design,  at  current  F.O.B.  costs  for  a 
photovoltaic  (PV)  array  of  $10  per  peak  watt, 
minimizes  the  electrical  storage  requirements  by 
matching  the  electrical  duty  of  the  desalting  plant 
to  the  electrical  output  of  the  PV  array.  Including 
the  requirements  for  well  pumping  (200  foot 
depth),  the  total  water  cost  is  $13.90/Kgal.  At  $5 
per  peak  watt,  the  water  cost  drops  to  $12.00/ 
Kgal.  If  well  pumping  is  not  required,  the  water 
cost  can  be  further  reduced  to  $9.60/Kgal.  At  $5 
per  peak  watt,  the  water  costs  for  the  SPED  plant 
and  a  generator  powered  plant  are  equal  when  the 
cost  of  fuel  at  location  is  $1.70  per  gallon.  Dia- 
grams of  the  plant  layout,  process  flow  sheet  and 
control  circuit  are  included. 
W80-06001 


DESALTING  HANDBOOK  FOR  PLANNERS. 

Catalytic,  Inc.,  Philadelphia,  PA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202518, 
Price  codes:  A13  in  paper  copy,  A01  in  paper 
copy.  Office  of  Water  Research  and  Technology 
Report  OWRT  TT/80-3  Second  Edition,  Septem- 
ber 1979,  321  p,  94  Fig,  21  Tab,  41  Ref.  14-34-0001- 
8701. 

Descriptors:  Desalination  plants,  'Desalination 
processes,  Water  supply,  Water  costs,  Economics, 
•Planning,  Evaluation,  'Research  and  develop- 
ment, Distillation,  Flash  distillation,  Electrodialy- 
sis, Reverse  osmosis,  Freezing,  Ion  exchange, 
PretreatmentfWater),  'Estimated  costs,  'Design 
criteria,  Construction,  Waste  water  treatment. 

This  revised  Handbook  has  extensive  updating  of 
text  material  and  cost  curves,  primarily  resulting 
from  the  most  currently  published  literature  from 
the  Office  of  Water  Research  and  Technology 
(OWRT).  All  chapters  of  this  Handbook  have  been 
comprehensively  revised  to  reflect  latest  technol- 
ogy and  most  recent  costing  information  available 
to  the  desalting  field.  Major  sources  of  data  are 
referenced  in  the  Handbook.  Data  together  with 
background  information  and  input  from  OWRT  is 
compiled  in  a  form  suitable  for  water  planner's  use. 
The  Handbook  has  been  prepared  for  use  in  pre- 
liminary planning  as  a  source  of  up-to-date  infor- 
mation on  the  state  of  development,  costs,  econom- 
ics, and  applicability  of  those  desalting  processes 
which  are  available  for  providing  water  supply.  It 
is  anticipated  that  the  Handbook  will  fill  a  particu- 
lar need  in  conducting  Western  U.  S.  Water  Plan 
Studies.  The  Handbook  is  not  meant  to  substitute 
for  the  thorough  engineering  and  economic  analy- 
sis that  should  precede  the  decision  to  build  a 
desalting  plant. 
W80-06013 


PROCESS  FOR  RECOVERY  OF  CHEMICALS 
FROM  SALINE  WATER, 

Ecodyne  Corp.,  Lincolnshire,  IL.  (Assignee). 
A.  N.  Chirico. 

U.S.  Patent  No  4,180,547,  13  p,  4  Fig,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  4,  p  1399,  December  25,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Saline  water,  'Desalination  processes,  Deminera- 
lization,  Separation  techniques,  Desalination 
wastes,  Potable  water,  Hardness(Water),  Byprod- 
ucts, Product  recovery. 

A  continuous  process  is  used  to  recover  most  of 
the  sodium,  magnesium,  calcium,  potassium,  chlo- 
rine, bromine  and  sulfate  present  in  saline  water, 
particularly  desalination  plant  by-product  brine  so- 
lutions. In  addition,  most  of  the  water  in  the  saline 
water  feed  may  be  recovered  as  potable  water.  In 
the  process,  a  saline  water  feed  is  initially  treated 
to  remove  essential  all,  99%  or  more,  of  the  mag- 
nesium and  calcium  in  the  form  of  salable  com- 
pounds. Significant  quantities  of  potable  water  are 
obtained  during  various  steps  of  the  process,  pri- 
marily as  vapor  condensate  during  the  crystalliza- 
tion steps.  The  principal  advantages  of  the  inven- 
tion are  the  ability  to  exonomically  recover  as 
commercially  salable  compounds  virtually  all  of 
the  principal  mineral  and  chemical  constituents 
found  in  saline  water  and  to  simultaneously  recov- 
er virtually  of  the  water  in  the  feed  as  potable 
water.  These  results  are  achieved  as  a  result  of  the 
synergistic  processing  sequence  of  the  invention. 
This  processing  sequence  removes  hardness  at  the 
beginning  and  permits  clean,  unsealed  operating 
during  the  remaining  steps.  The  processing  se- 
quence effectively  precludes  the  formation  of  large 
quantities  of  the  complexes  and  sludges  which 
might  tie  up  the  valuable  chemical  constituents  and 
significantly  impair  their  recovery.  (Sinha-OEIS) 
W80-06176 


REFRIGERATION  TYPE  WATER  DESALINI- 
SATION  UNITS, 

Auscoteng  Pty  Ltd.,  Rose  Park  (Australia).  (As- 
signee). 
N.  L.  Foley. 
U.S.  Patent  No  4,181,577,  6  p,  2  Fig,  6  Ref;  Official 


Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  1,  p  241,  January  1,  1980. 

Descriptors:  'Patents,  'Desalination,  'Deminerali- 
zation,  'Separation  techniques,  Refrigeration, 
Evaporation,  Condensation,  Heat  exchangers, 
Evaporators,  Condensers. 

In  a  water  distillation  system  the  heat  supplied  to 
the  evaporator  and  the  cooling  of  the  condenser  is 
provided  by  a  refrigeration  unit  having  its  con- 
densing coils  in  the  evaporator  and  its  evaporative 
coils  in  the  condenser.  To  achieve  the  production 
of  water  which  has  its  saline  content  removed,  the 
invention  comprises  a  feed  control  which  main- 
tains a  regulated  height  of  the  feed  water  in  an 
evaporator.  This  evaporator  is  connected  to  a  con- 
denser so  that  a  flow  of  vapor  can  take  place  from 
the  evaporator  to  the  condenser.  The  condenser  in 
turn  has  means  to  draw-off  the  liquified  distillate 
for  its  intended  use.  (Sinha-OEIS) 
W80-06178 


3C.  Use  Of  Water  Of  Impaired 
Quality 


STORAGE    OF    FRESHWATER    IN    SALINE 
AQUIFERS, 

Harvana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-O6022 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


THE  RESPONSE  OF  ILLINOIS  MUNICIPAL 
WATER  SYSTEMS  TO  A  PROLONGED 
PERIOD  OF  DROUGHT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-O6079 


3E.  Conservation  In  Industry 


RESEARCH  ON  NOVEL  SOLVENT  EXTRAC- 
TION SYSTEMS  FOR  INDUSTRIAL  WATER 
REUSE. 

Bend  Research,  Inc.,  OR. 

For   primary   bibliographic   entry   see   Field   5D. 

W80-O6032 


INDUSTRIAL  WATER   REUSE  WITH  COUP- 
LED TRANSPORT  MEMBRANES. 

Bend  Research,  Inc.,  OR. 

For   primary   bibliographic   entry   see   Field   5D. 

W80-06033 


3F.  Conservation  In  Agriculture 


NEW  IRRIGATION  SYSTEM  DESIGN  FOR 
MAXIMIZTNG  IRRIGATION  EFFICIENCY 
AND  INCREASING  RAEVFALL  LTILDIATION, 

Texas  A  and  M  Univ.,  Lubbock.  Agricultural  Re- 
search and  Extension  Center. 
W.  M.  Lyle,  and  J.  P.  Bordovsky. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202898, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Texas  Water  Resources  Institute,  Texas  A  and  M 
University  Project  Technical  Completion  Report 
TR-105,  May  1980,  68  p,  30  Fig,  11  Tab,  30  Ref. 
OWRT  A-041-TEX0).  14-34-0001-7092,  8046  and 
9046. 

Descriptors:  'Irrigation  systems,  Design  criteria. 
Water  savings,  Energy  savings,  Low  energy-preci- 
sion application  system,  Drop  tubes,  Orifice  con- 
trolled emitters,  Furrow  irrigation.  Sprinkler  irri- 
gation,  Water  conservation,   'Texas  high  plains. 

A  new  concept  in  irrigation  system  design,  which 
has  the   potential  of  significant  savings  in  both 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface — Group  4A 


water  and  energy  requirements,  has  been  devel- 
oped and  is  under  evaluation.  The  system  is  char- 
acterized by  and  has  been  labeled  a  low  energy- 
precision  application  (LEPA)  system,  which  rather 
than  spraying  water  into  the  air  at  moderate  to 
high  pressures,  distributes  it  directly  to  the  furrow 
at  very  low  pressure  through  drop  tubes  and  ori- 
fice controlled  emitters.  This  occurs  as  the  system 
continuously  moves  through  the  field  in  a  rectilin- 
ear fashion.  The  system  is  used  in  conjunction  with 
micro-basin  land  preparation  which  also  optimizes 
the  utilization  of  rainfall.  The  combined  system 
minimizes  the  effect  of  soil  and  climatic  variables 
which  adversely  influence  furrow  and  sprinkler 
irrigation  efficiencies.  Significant  savings  of  both 
water  and  energy  resources  are  indicated  from 
results  of  the  limited  testing  to  date. 
W80-060O3 


TENSIOMETER-CONTROLLED  MEDIUM 

FREQUENCY  TOPSOIL  IRRIGATION:  A 
TECHNIQUE  TO  IMPROVE  AGRICULTURAL 
WATER  MANAGEMENT, 

Navorsingsinstituut  vir  Grond  en  Besproeiing,  Pre- 
toria (South  Africa). 
a   Strcutkcr 

Water  SA  (Pretoria),  Vol  4,  No  3,  p  134-155,  1978. 
18  Fig,  4  Tab,  16  Ref. 

Descriptors:  'Tensiometers,  "Irrigation  practices, 
•Soil  management,  'Distribution  patterns,  Soil 
chemical  properties,  Salinity,  Moisture  content, 
Water  conservation,  Soil  moisture,  Evaporation 
control,  Seasonal,  Leaching,  Evapotranspiration, 
Irrigation  effects,  Sprinkler  irrigation,  Mist  irriga- 
tion, Surface  irrigation,  Crop  production,  Crop 
response,  Agriculture,  "South  Africa. 

Tensiometer-controlled  irrigation  mangement  was 
investigated  to  prevent  over-irrigation  and  under- 
irrigation  which  induced  soil  salinization  and  to 
obtain  the  highest  yield  per  unit  water  during  short 
term  water  scarcity.  The  technique  was  tested  in 
South  Africa  and  citrus  under  drip  irrigation  at 
Zebediela,  on  wheat  and  soybeans  under  drip  and 
microjet  irrigation  near  Pretoria.  Medium  frequen- 
cy irrigation  was  employed  to  keep  the  soil  mois- 
ture in  the  tip  of  0.045  m  layer  at  a  high  water 
potential  and  the  moisture  in  the  subsoil  at  a  low 
water  potential.  Irrigation  water  management  was 
most  critical  during  certain  development  stages  in 
the  plant  growth  such  as  germination  and  flowing. 
Moisture  retention  curves  were  drawn  for  three 
layers  of  four  soils  and  tensiometer  graphs  depict- 
ing moisture  withdrawal  and  replenishment  were 
derived  for  each  of  the  irrigation  areas.  Tensio- 
meter data  were  shown  to  be  quantitatively  useful 
and  accurate  in  irrigation  management.  Disadvan- 
tages may  include  variations  in  reading  due  to 
careless  installation,  critical  placement  of  the  ten- 
siometer for  accurate  readings,  and  a  time  lag 
between  irrigation  and  the  correct  tensiometer 
reading.  (Sidney-IPA) 
W80-06070 


CENTER  PIVOT  CONSTRUCTION  FOR 
CENTER  PIVOT  SPRINKLER, 

Irrigation  and  Power  Equipment,  Inc.,  Greeley, 

CO.  (Assignee). 

R.  E.  Hunter,  and  R.  C.  Shook. 

U.S.   Patent  No  4,180,092,    10  p,  9  Fig,   7  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  989,  No  4,  p  1255,  December  25,  1979. 

Descriptors:  'Patents,  'Irrigation,  'Irrigation  sys- 
tems, 'Application  equipment,  Irrigation  operation 
and  maintenance,  Irrigation  efficiency. 

An  improved  center  pivot  for  a  self-propelled 
center  pivot  irrigation  system  is  disclosed.  It  is 
characterized  by  a  vertical  vipot  pipe  supported 
for  rotational  movement  at  both  the  upper  and 
lower  extremities.  Additionally,  the  gasket  assem- 
bly providing  leak-proof  rotational  movement  of 
the  pivot  pipe  relative  to  a  fixed  supply  pipe  is 
characterized  by  a  slideable  casing  which  can  be 
moved  from  a  normal  operating  position,  where 
the  fixed  supply  pipe  and  the  rotating  pivot  pipe 
are  bridged  by  the  casing  with  gaskets  placed 
between  mating  surfaces,  and  a  second  non- 
bridged  position  where  the  gaskets  are  removable 


so  as  to  allow  replacement  of  worn  gaskets  without 
moving  or  removing  any  of  the  major  pipe  compo- 
nents of  the  sprinkler  system.  A  strain  relief  assem- 
bly is  carried  by  the  casing  and  connectable  to  a 
conduit  pipe  extending  the  length  of  the  pivot  pipe 
to  a  packing  gland  through  which  the  conduit  pipe 
passes  to  connect  to  a  collector  ring  assembly. 
(Sinha-OEIS) 
W80-06173 


WATER  SPRINKLER, 

R.  E.  DeWitt. 

U.S.  Patent  No  4,180,210,  16  p  11  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  no  4,  p  1295,  December  25,  1979. 

Descriptors:  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation, Application  equipment,  Flow  control,  Irri- 
gation efficiency,  Irrigation  operation  and  mainte- 
nance, Nozzles. 

A  water  sprinklr  is  described  for  developing  prede- 
termined but  variable  patterns  of  water  coverage. 
The  sprinkler  includes  pattern-defining  apertures 
which  are  contoured  in  accordance  with  desired 
patterns  of  wate  coverage  to  pass  varying  but 
predetermined  amounts  of  water  as  a  sprinkler 
nozzle  rotates.  A  sampling  aperature  progressively 
samples  the  outputs  of  selected  pattern-defining 
apertures  in  synchronism  with  the  rotation  of  the 
sprinkler  nozzle  so  as  to  conform  the  water  output 
of  the  nozzle  to  that  of  the  desired  pattern  of  water 
coverage.  (Sinha-OEIS) 
W80-06174 


METHOD  OF  COVERING  CORRUGATED 
DRAINAGE  TUBES, 

F.  T.  Beane. 

U.S.  Patent  No  4,180,464,  4  p,  2  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  no  4,  p  1375,  December  25,  1979. 

Descriptors:  'Patents,  'Irrigation,  'Drainage  sys- 
tems, 'Pipes,  Protection,  Irrigation  operation  and 
maintenance,  Irrigation  efficiency. 

The  drainage  pipe  industry  has  developed  new 
types  of  flexible  corrugated  drainage  and  irrigation 
tubing  where  the  wall  includes  alternating  annular 
peaks  and  valleys  and  peripheral  slotted  openings 
arranged  tranversely  to  the  longitudinal  axis  of  the 
tube.  A  sheet  of  flexible  water-repellent  material 
may  be  placed  over  the  area  of  the  tube  in  which 
the  slotted  openings  are  located.  Alternatively  a 
sheet  of  fine  filtering  material  may  be  used  instead 
of  the  water-repellent  material.  This  invention  pro- 
vides an  improved  an  improved  sleeve  which  com- 
pletely encircles  in  the  flexible  drainage  pipe  with 
a  cylindrical  or  tubular  length  of  relatively  elastic, 
knit  fabric  material.  The  sleeve  is  of  a  diameter,  in 
the  relaxed  condition,  less  than  the  diameter  of  the 
drainage  tube.  Due  to  the  inherent  elasticity  of  the 
knit  fabric,  the  tubular  sleeve  provices  a  corrugat- 
ed flexible  drain  pipe  with  a  protective  covering 
which  is  easily  assembled  on  the  pipe.  Moreover, 
during  transportation  and  movement  of  the  pipe  in 
the  field,  the  sleeve  will  remain  snugly  in  place, 
generally  conforming  to  the  configuration  of  the 
pipe,  thereby  preventing  damage  to  the  sleeve. 
(Sinha-OEIS) 
W80-06175 


SELF-PROPELLING  WATERING  APPARA- 
TUS, 

Di  Palma  Irrigation  S.A.,  Cavalle  (France).  (As- 
signee). 
J-C.  Moisan. 

U.S.  Patent  No  4,181,257,  23  p,  15  Fig,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  1,  p  136,  January  1,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Irrigation  sys- 
tems, Lateral  conveyance  structures,  Irrigation  op- 
eration and  maintenance,  Application  equipment, 
Irrigation  efficiency. 

A  mobile  watering  apparatus  has  a  framework 
which  is  provided  with  wheels  and  supports  a 
watering  nozzle  as  well  as  a  drum  forming  rotary 
magazine  for  a  pipe,  one  end  of  which  is  connected 


to  the  nozzle.  The  other  end  of  the  pipe,  leaving 
the  drum,  is  adapted  for  connection  to  a  water 
supply  station  on  the  land.  A  hydraulic  motor, 
actuated  by  water  under  pressure,  allows  the  trav- 
eling of  the  apparatus  and  the  joint  winding  of  the 
pipe  on  the  drum,  with  however,  a  slip  clutch  in 
the  second  case.  This  slip  clutch  is  preferably 
controlled  by  a  means  responsive  to  the  tension 
being  exerted  on  the  pipe.  (Sinha-OEIS) 
W80-06177 


DRAIN  DEPTH  AND  SUBIRRIGATION  IN 
LAYERED  SOILS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

Y.  K.  Tang,  and  R.  W.  Skaggs. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol  106,  No 

IR2,  Proceedings  Paper   15457,  p   113-122,  June 

1980.  6  Fig,  1  Tab,  15  Ref,  1  Append. 

Descriptors:  'Subsurface  irrigation,  'Subsurface 
drainage,  'Soil  water  movement,  'Model  studies, 
Mathematical  models,  Drains,  Tile  drains,  Subsur- 
face drains,  Irrigation,  Soils,  Soil  types,  Hydraulic 
conductivity,  Subsurface  flow,  Irrigation  practices, 
Irrigation  efficiency,  Agriculture. 

The  Richards  equation  for  two-dimensional  satu- 
rated-unsaturated  water  movement  was  solved  for 
subirrigation  from  buried  drains  in  layered  soils. 
Numerical  solutions  were  obtained  for  soils  that 
have  subsurface  layers  with  high  hydraulic  con- 
ductivities. Results  showed  that  increasing  the 
drain  depth  so  that  it  approaches  or  penetrates  a 
high  conductivity  bottom  layer  will  reduce  head 
loss  due  to  convergence  near  the  drain.  Deeper 
drains  significantly  increased  subirrigation  rates  for 
deep  soils  and  narrow  drain  spacings  but  had  a 
smaller  effect  for  shallow  profiles  and  wide  spac- 
ings. The  response  to  deeper  drains  also  increased 
with  hydraulic  conductivity  and  thickness  of  the 
bottom  layer.  The  results  showed  that  the  drain 
should  be  placed  at  the  interface  of  the  high  con- 
ductivity layer  when  possible.  Further  increases  in 
the  depth  of  the  drain  did  not  result  in  significant 
increases  in  subirrigation  rate  or  water  table  rise. 
(Sims-ISWS) 
W80-06197 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


HYDROLOGY  OF  JUMPER  CREEK  CANAL 
BASIN,  SUMPTER  COUNTY,  FLORIDA, 

Geological   Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
A.  Anderson. 

Available  from  the  OFSS  Box  25425,  Fed.  Ctr. 
Denver  Co  80225,  paer  copy  $5.75,  microfiche 
$3.50.  Geological  Survey  open-file  report  80-208 
(WRI),  1980.  41  p,  1 1  Fig,  4  Tab,  6  Ref. 

Descriptors:  'Hydrology,  'Canals, 

'Watersheds(Basins),  'Florida,  'Evaluation,  Ef- 
fects, Streamflow,  Rainfall,  Flood  control,  Surface 
runoff,  Subsurface  runoff,  Evapotranspiration, 
Aquifers,  Potentiometric  level,  Water  levels,  Sur- 
face waters,  Groundwater,  Water  quality,  Plan- 
ning, Chanrels,  Excavation,  'Jumper  Creek  Canal 
basin(FL).  'Sumter  County(FL). 

Jumper  Creek  Canal  basin  in  Sumter  County,  Flor- 
ida, was  investigated  to  evaluate  the  overall  hy- 
drology and  effects  of  proposed  flood-control 
works  on  the  hydrologic  regiment  of  the  canal. 
Average  annual  rainfall  in  the  83-square  mile  basin 
is  about  53  inches  of  which  about  10  inches  runs 
off  in  the  canal.  Average  annual  evapotranspiration 
is  estimated  at  about  37  inches.  Pumping  from 
limestone  mines  has  lowered  the  potentiometeric 
surface  in  the  upper  part  of  the  basin,  but  it  has  not 
significantly  altered  the  basin  yield.  Channel  exca- 
vation to  reduce  flooding  is  proposed  with  seven 
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control  structures  located  to  prevent  overdrainage. 
The  investigation  indicates  that  implementation  of 
the  proposed  plan  will  result  in  a  rise  in  the  poten- 
tiometric  surface  n  the  upper  basin,  a  reduction  is 
surface  outflow,  an  increase  in  subsurface  outflow, 
an  increase  in  the  gradient  of  the  potentiometeric 
surface  of  the  Floridan  aquifer,  an  increase  in 
leakage  from  the  canal  to  the  aquifer  in  the  upper 
basin,  and  an  increase  in  the  magnitude  of  flood 
flows  from  the  basin.  Ground  water  in  Jumper 
Creek  basin  is  a  bicarbonate  type.  Very  high  con- 
centrations of  dissolved  iron  were  found  in  shallow 
wells  and  in  some  deep  wells.  Sulfate  and  stron- 
tium were  relatively  high  in  wells  in  the  lower 
basin.  (Kosco-USGS) 
W80-06063 


WATER  FROM  THE  WATERSKLOOF, 

Department    of  Water    Affairs,    Pretoria   (South 

Africa). 

For  primary  bibliographic  entry  see  Field  8A. 

W80-06073 


COPING  WITH  THE  ONE-IN-TEN-YEARS 
STORM, 

The  South  African  Sugar  Journal.  Vol  63,  No  3  p 
113,  March  1979,  1  Fig. 

Descriptors:  ^Channels,  'Drainage  systems, 
•Flood  control,  'Water  control,  *Grassed  water- 
ways, Soil  erosion,  Surface  runoff,  Crop  produc- 
tion, Channel  improvement,  Excavation,  Flood 
routing,  Floodways,  Open  channels,  Surface  drain- 
age, Land  forming,  'South  Africa,  'Watershed 
management. 

The  construction  of  large  grassed  waterways  in  the 
Western  Transvaal  maize  belt  of  South  Africa  is 
helping  to  get  rid  of  annual  flood  waters,  keep  soil 
on  the  farms,  and  increasing  crop  yields  by  up  to 
200%  over  previous  years.  The  area,  which  sup- 
ports vast  fields  of  maize,  is  almost  flat  and  appar- 
ently devoid  of  natural  drainage  systems.  The  natu- 
ral waterways  that  did  exist  have  been  planted  or 
built  on.  In  the  seasons  of  1975,  1976,  1977,  and 
1978,  flooding  was  extensive  with  some  areas  get- 
ting over  800  mm  of  rain,  resulting  in  crop  failure 
and  severe  erosion.  To  solve  this  problem,  the 
farmers,  the  Provincial  Administration,  commer- 
cial and  industrial  firms,  and  the  staff  of  the  De- 
partment of  Agricultural  Technical  Services,  all 
cooperated  to  construct  waterways.  Aerial  photo- 
graphs and  physical  contour  surveys  were  used  to 
determine  the  locations  for  the  waterways.  In 
order  to  cope  with  the  once-in-ten-year  storm, 
some  waterways  will  be  up  to  35  kilometers  long 
and  100  meters  wide,  with  an  average  depth  of  300 
mm.  Soil  that  was  excavated  was  dumped  in  the 
center  creating  two  waterways,  making  the  water 
easier  and  safer  to  handle.  Divesions,  culverts,  and 
bridges  were  also  constructed  for  roads  and 
houses.  Storm  water  drains  will  also  be  construct- 
ed to  more  rapidly  direct  the  runoff  into  the  water- 
ways which  will  be  grass  covered.  (Seigler-IPA) 
W80-06074 


A     VARIANCE-CONSTRAINED     RESERVOIR 
CONTROL  PROBLEM, 

IBM  Thomas  J.  Watson  Research  Center,  York- 
town  Heights,  NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W80-06145 


4B.  Groundwater  Management 


EVALUATION  OF  INDUCED  INFILTRATION 
BETWEEN  THE  RIVER  SKERNE  AND  THE 
MAGNESIAN  LIMESTONE  IN  SOUTH  EAST 
DURHAM, 

Plymouth  Polytechnic  (England).  Dept.  of  Civil 

Engineering. 

L.  Hamill. 

Journal  of  the  Institute  of  Water  Engineers  and 

Scientists,  Vol  34,  No  2,  p  161-171,  March,  1980.  8 

Fig,  2  Tab,  8  Ref. 

Descriptors:  'Induced  infiltration,  'Aquifers, 
'Rivers,     Ground     water     mining,     Withdrawal. 


Droughts,  Conjunctive  use,  Pumping,  Water 
levels,  Ground  water  recharge,  Water  quality, 
Water  pollution,  Surface-ground  water  relation- 
ships, Leakage,  Computer  models,  Water 
management(Applied). 

This  paper  examines  the  problem  of  induced  infil- 
tration resulting  from  ground  water  overpumping 
during  droughts.  Depending  on  water  quality,  in- 
duced infiltration  can  be  either  advantageous  by 
increasing  the  yield  of  the  well,  or  potentially 
disastrous  by  causing  ground  water  pollution.  In 
either  case,  if  an  estimate  of  the  rate  of  river 
leakage  can  be  obtained,  a  model  could  be  con- 
structed to  calculate  the  maximum  withdrawal  rate 
that  could  be  tolerated  without  the  associated  river 
leakage  exceeding  either  qualitative  or  quantitative 
limits.  Such  a  model  was  used  in  a  study  of  in- 
duced infiltration  between  the  magnesian  limestone 
aquifer  of  south  east  Durham  and  the  River 
Skerne.  Results  of  this  study  indicate  that  the  pat- 
tern of  recharge  changed  significantly  when 
ground  water  levels  declined  below  a  critical 
value,  the  aquifer  could  be  used  for  water  supply 
during  periods  of  high  ground  water  levels,  and 
the  aquifer  could  be  pumped  to  give  a  high  yield 
but  a  low  rate  of  river  leakage.  Thus  it  may  be 
possible  to  develop  an  aquifer  which  had  previous- 
ly been  thought  unsuitable  for  water  supply, 
manage  existing  aquifers  more  efficiently,  and  use 
ground  and  surface  water  resources  conjunctively 
to  obtain  optimum  yield  during  droughts  without 
overexploiting  either  resource.  (Purdin-NWWA) 
W  80-06020 


STORAGE  OF  FRESHWATER  IN  SALINE 
AQUIFERS, 

Harvana  Agricultural  Univ.,  Hissar  (India).  Dept. 
of  Agricultural  Engineering. 
S.  P.  Singh,  and  V.  N.  M.  Vadali. 
Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  106,  No  IR  2,  p  93-104,  June,  1980.  6 
Fig,  4  Tab,  17  Ref,  1  Append. 

Descriptors:  'Aquifer  management,  'Saline  water, 
•Freshwater,  'Storage,  Saline  water-freshwater  in- 
terfaces, Artificial  recharge,  Water  spreading, 
Mixing,  Diffusion,  Skimming,  Water  wells,  Finite 
difference  analysis,  Equations,  Numerical  analysis, 
Particle  size,  Water  quality,  Ground  water. 

One  approach  to  managing  landlocked  saline 
aquifers  is  to  recharge  them  with  freshwater 
through  injection  wells  or  surface  spreading.  The 
latter  method  is  more  economical  to  operate.  As 
the  freshwater  infiltrates  from  the  surface  it  forms 
a  layer  over  the  saline  water  and  can  be  pumped  at 
a  later  stage  through  'skimming  wells'.  However, 
some  mixing  of  fresh  and  saline  waters  will  occur 
due  mainly  to  diffusion.  It  is  assumed  that  the 
aquifer  is  uniform,  isotropic  and  horizontal  and 
there  is  no  lateral  movement  of  water.  Experiments 
were  conducted  to  determine  the  functional  form 
of  the  diffusion  coefficient.  The  diffusion  coeffi- 
cient was  found  to  be  dependent  on  concentration 
and  aquifer  material.  An  implicit  finite  difference 
solution  of  the  nonlinear  diffusion  equation  was 
developed.  This  numerical  solution  was  used  to 
determine  the  salinity  profiles  with  respect  to  time 
in  a  freshwater  layer  stored  over  a  saline  layer. 
The  salinity  profiles  are  useful  in  predicting  the 
water  quality  of  the  recharged  freshwater  layer. 
(Purdin-NWWA) 
W80-06022 


RADIAL  PUMP  SAVES  ON  WATER  DRAW- 
ING, 

For  primary  bibliographic  entry  see  Field  8A. 
W80-06O46 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  HOPI  AREA,  COCONINO  AND 
NAVAJO  COUNTIES,  ARIZONA- 1977, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W80-06052 


CLASSIFICATION  OF  GROUND-WATER  RE- 
CHARGE POTENTIAL  IN  THREE  PARTS  OF 
SANTA  CRUZ  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

K.  S.  Muir,  and  M.  J.  Johnson. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr. 
Denver,  CO.  80225.  Paper  copy  $3.50,  microfiche 
$0.50.  Geological  Survey  open-file  report  79-1065 
(WR0,   December   1979.   1   Sheet,  2  Fig,   5  Ref. 

Descriptors:  'Groundwater  recharge,  'Evaluation, 
•California,  'Groundwater  potential,  'Geology, 
Aquifer  characteristics,  Natural  recharge,  Perme- 
ability, Groundwater  resources.  Planning,  Water 
quality,  Water  pollution  control,  'Santa  Cruz 
County(CA). 

Ground-water  recharge  potential  was  classified  in 
the  Santa  Cruz  coastal  area,  North-central  area, 
and  Soquel-Aptos  area  in  Santa  Cruz  County, 
Calif,  for  three  data  elements  that  affect  recharge; 
slope,  soils,  and  geology.  Separate  numerical  maps 
for  each  element  were  composited  into  a  single 
numerical  map  using  a  classification  system  that 
ranked  the  numbers  into  areas  of  good,  fair,  and 
poor  recharge  potential.  Most  of  the  Santa  Cruz 
coastal  area  and  the  Norht-central  area  have  a 
poor  recharge  potential,  and  much  of  the  Soquel- 
Aptos  area  has  a  good  to  fair  recharge  potential. 
(Kosco-USGS) 
W80-O6056 


PLANNING  GROUNDWATER  SUPPLY  SYS- 
TEMS FOR  URBAN  GROWTH:  APPLICA- 
TIONS TO  WEST  LAFAYETTE,  INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

G.  V.  Loganathan,  J.  W.  Delleur,  and  J.  J. 
Talavage. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-207491, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  131.  July  1980.  74  p  13  Fig,  9 
Tab,   36  Ref,   2  Append.  OWRT  B-083-IND(l). 

Descriptors:  'Well  spacing,  'Water  distribution, 
•Water  supply,  Water  wells,  Groundwater,  Draw- 
down, Aquifer  management,  Distribution  patterns, 
Urban  land  use. 

In  Water  supply  systems  predicting  the  spatial 
disaggregation  of  the  demand  is  one  of  major  con- 
cern. In  this  study  a  landuse  allocation  model  is 
used  for  this  purpose.  The  future  zonewise  devel- 
opment of  different  landuse  activities  is  converted 
into  an  equivalent  water  demand  based  on  the 
requirements  of  the  activities  projected.  Other  im- 
portant facets  are  the  determination  of  optimal 
locations  of  water  wells  and  of  distribution  reser- 
voirs along  with  the  optimal  flow  values  and  pipe 
sizes.  The  annualized  cost  of  the  well  field,  distri- 
bution reservoirs,  pipes  and  pumping  is  minimized. 
The  indivisibility  requirement  of  the  number  of 
wells  and  reservoirs  and  the  continuous  variation 
of  flow  values  require  the  use  of  a  Mixed  Integer 
Programming  (MIP)  approach  for  the  optimiz- 
ation. The  nonlinear  head  losses  result  in  nonlinear 
objective  function  and  constraints.  The  nonlinear- 
ity  is  circumvented  by  making  use  of  empirical 
formulas  and  well  design  criteria.  The  new  are 
located  so  that  the  additional  drawdowns  do  not 
adversely  affect  the  existing  system.  A  two  level 
coordination  scheme  is  used  to  optimally  distribute 
the  facilities  and  to  guarantee  a  safe  exploitation  of 
the  aquifer  in  the  future.  This  task  is  performed  by 
the  program  WATSUP,  which  includes  a  finite 
element  formulaton  of  the  groundwater  flow.  The 
methodology  is  applied  to  an  actual  dituation  in 
West  Lafayette,  Indiana. 
W80-O6158 


STORAGE    OF     FRESHWATER     IN    SALINE 
AQUIFERS, 

Haryana  Agricultural  Univ..  Hissar  (India).  Dept. 

of  Agricultural  Engineering. 

S.  P.  Singh,  and  V.  V.  N.  Murty. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol  106,  No 

IR2,    Proceedings   Paper    15476,   p   93-104,   June 

1980.  6  Fig,  4  Tab,  17  Ref.  2  Append. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


Descriptors:  'Aquifers,  'Saline  water-freshwater 
interfaces,  'Diffusion,  'Model  studies,  Hydraulic 
models,  Laboratory  tests,  Mathematical  models, 
Mixing,  Recharge,  Artificial  recharge,  Ground- 
water recharge,  Groundwater,  Storage,  Salinity, 
Salts,  Freshwater,  Water  management(Applied), 
'Aquifer  management,  Saline  aquifers,  Freshwater 
storage. 

Studies  were  conducted  to  determine  the  salinity 
profiles  in  a  freshwater  layer  stored  over  saline 
water  in  groundwater  aquifers.  The  one-dimen- 
sional diffusion  equation  was  taken  as  the  govern- 
ing equation,  and  the  diffusion  coefficient  was  as- 
sumed to  be  dependent  upon  concentration.  Using 
this  experimental  data,  the  authors  determined  the 
functional  form  of  the  diffusion  coefficient.  An 
implicit  finite  difference  solution  was  used  to  solve 
the  nonlinear  diffusion  equation.  The  solution  has 
been  used  to  determine  the  salinity  profiles  in  the 
freshwater  layer.  (Sims-ISWS) 
W80-06199 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


DISSOLVED  OXYGEN  IN  INTRAGRAVEL 
WATER  OF  THREE  TRIBUTARIES  TO  RED- 
WOOD CREEK,  HUMBOLDT  COUNTY,  CALI- 
FORNIA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

P.  F.  Woods. 

Water  Resources  Bulletin,  Vol  16,  No  1,  p  105-111, 

February  1980.  4  Fig,  4  Tab,  22  Ref. 

Descriptors:  'Dissolved  oxygen,  'Water  quality, 
•Sediment  transport,  'Particle  size,  'Tributaries, 
Streamflow,  Watersheds(Basins),  Lumbering,  Sur- 
face waters,  'Redwod  Creek(CA),  'Humboldt 
County(CA). 

As  part  of  a  study  of  Redwood  National  Park  in 
northwestern  California  an  investigation  was  con- 
ducted from  June  to  November  974  on  intragravel 
dissolved  oxygen  and  sediment  in  three  tributaries 
to  Redwood  Creek,  a  major  coastal  stream  that 
flows  through  Redwood  National  Park.  Of  con- 
cern was  whether  the  intragravel  environment  of 
streams  in  logged  redwood-forested  drainage 
basins  was  different.  The  tributary  in  the  unlogged 
drainage  basin  had  lower  percentages  of  fine 
streambed  sediment  than  either  of  the  tributaries  in 
logged  drainage  basin.  Concentration  and  percent- 
age saturation  of  dissolved  oxygen  of  intragravel 
water  were  highest  in  the  stream  in  the  unlogged 
drainage  basin,  intermediate  in  the  stream  in  the 
patch-cut  drainage  basin,  and  lowest  in  the  stream 
in  the  clear-cut  drainage  basin.  The  differences  in 
intragravel  dissolved-oxygen  conditions  among  the 
three  tributaries  are  attributed  chiefly  to  differ- 
ences in  their  interchange  of  surface  and  intragra- 
vel water.  The  large  quantities  of  fine  streambed 
sediment  in  the  two  strems  in  logged  basins  may 
have  reduced  the  permeability  of  the  streambeds 
and  hence  their  capacity  to  interchange  surface 
and  intragravel  water.  However,  differences  in  the 
lithology  of  the  three  tributary  drainage  basins 
examined  may  contribute  to  the  differences  in  the 
percentage  of  fine  sediments  observed  among  the 
streams,  even  in  the  absence  of  logging.  (Kosco- 
USGS) 
W80-06066 


URBANIZATION-INDUCED  IMPACTS  ON  IN- 
FILTRATION CAPACITY  AND  ON  RAINFALL- 
RUNOFF  RELATION  IN  AN  HAWAIIAN 
URBAN  AREA, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

E.  T.  Murabayashi,  and  Yu-Si  Fok. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-206196, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  127,  September  1979,  48  p, 
13  Fig,  10  Tab.  OWRT-A-050-HI(1),  14-31-0001- 
5011,  14-34-0001-6012,  7025,  7026. 


Descriptors:  'Infiltration,  'Rainfall-runoff  relation- 
ships, 'Urbanization,  'Storm  runoff,  Land  use, 
Flood  hydrology,  Soil  moisture,  Hawaii,  Green- 
Ampt  equation,  ILLUDAS  model,  Oxisol,  St. 
Louis  Heights  watershed,  Mililani  Town,  Oahu. 

The  effect  of  urbanization  on  infiltration  and  rain- 
fall-runoff relations  was  investigated  at  Mililani 
town,  Oahu,  Hawaii,  a  residential  community.  The 
double-ring  method  determined  the  mean  constant 
infiltration  rate  be  17.58  cm/hr  (7.03  in,/hr)  under 
preurban,  long-abandoned,  and  overgrown  pineap- 
ple field  conditions.  Following  the  transitional 
grubbing  and  lot-shaping  operations,  the  rate 
slowed  respectively  to  7.45  cm/hr  (2.98  in./hr)  and 
1.28  cm/hr  (0.51  in./hr).  The  rate  rose  slightly  to 
2.95  cm/hr  (1.18  in./hr)  under  lawn,  the  new  per- 
manent cover.  There  was  no  significant  difference 
between  recreational  and  nonrecreational  lawns. 
Incorporated  in  these  results  are  unmeasurable 
quantities  of  lateral  flow  through  the  porous  soil 
under  original  and  grubbed  conditons.  Based  on 
the  data,  however,  the  constant  infiltration  rate  is 
reduced  83%  after  urbanization.  For  single-family 
residential  areas  the  impermable  area  overlaid  by 
paving  and  buildings  was  57%  of  the  total  surface 
area;  for  town  houses  it  was  64%.  Based  on  the 
experimental  data  for  single-family  residential 
areas,  the  combined  effect  of  reduced  soil  infiltra- 
tion and  accrued  impermeable  surface  area  is  esti- 
mated to  reduce  infiltration  opportunity  10  to  1 
after  urbanization.  Or,  there  may  be  as  much  as 
93%  reduction  in  infiltration  after  urbanizatin,  de- 
pending on  whether  rainfall  frequency,  intensity, 
and  furation  exceed  infiltrative  capacity,  the 
impact  of  urbanizatin  was  evaluated  with  a  digital 
using  the  St.  Louis  Heights  Watershed  Model 
(modified  ILLUDAS)  with  field  masured  rainfall- 
runoff  relations  as  the  basis  for  verification.  When 
pervious  lawns  surface  is  substitutted  for  impervi- 
ous areas  as  inputs,  the  peak  runoffs  are  much  less 
than  those  simulated  with  existing  impervious 
lands.  The  reduction  in  peak  runoff  from  one  se- 
lected storm  is  estimated  at  79%  of  the  observed 
peak. 
W80-06078 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


TRANSFERENCE  MECHANISM  OF  POLY- 
CHLORINATED  BIPHENYL  BY  AQUATIC 
ORGANISMS, 

Georgia  Univ.,  Athens.  Coll.  of  Experiment  Sta- 
tion. 

M.  K.  Hamdy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202864, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Environmental  Resources  Center,  Georgia  Insti- 
tute of  Technology,  Atlanta,  Report  No  ERC  01- 
80,  January  1980,  51  p,  8  Fig,  8  Tab,  21  Ref,  2 
Append.  OWRT  A-073-GA.  14-34-0001-8011. 

Descriptors:  'Polychlorinated  biphenyls,  Uptake, 
Depuration,  Water  pollution,  Biotransference, 
Food  chain,  Aquatic  organisms,  Sediments. 

Thirteen  polychlorinated  biphenyls  (PCBs)  resis- 
tant cultures  were  isolated  from  sediments  contain- 
ing more  than  1000  ug  PCB/g  sediment.  These 
cultures  were  found  to  be  of  the  genus  Bacillus. 
The  authors  were  able  to  induce  some  mutants 
from  these  cultures  than  can  grow  in  laboratory 
basal  salt  medium  containing  high  levels  of  PCB 
(2500  ug  PCB/ml  medium).  These  mutants  were 
also  able  to  biodegrade  the  PCBs  (1254)  com- 
pounds. The  effectiveness  of  this  biodegradation 
varied  between  mutants  and  ranged  from  42-62%. 
It  is  concluded  that  feasibility  studies,  on  an  eco- 
nomical bases,  should  be  looked  at  with  emphasis 
on  end  product.  Both  uptake  and  concentration 
factor  (CF)  of  14C-Polychlorinated  biphenyls 
were  determined  in  several  flood  chain  systems 
and  were  affected  by  the  trophic  level,  incubation 
time  and  by  age  of  cells.  Bacterial  cells  containing 
14C-PCB  were  fractionated  into  5  fractions;  cold 


TCA,  alcohol,  alcohol-ether,  hot  TCA,  and  pro- 
teins. Most  of  the  radioactivities  were  in  alcohol 
(60%)  and  alcohol-ether  fractions  (17%)  indicating 
bioaccumulation  in  cellular  lipids.  Three  day 
larvae  exhibited  a  5.14%  uptake  and  553  CF  at  96 
hr;  5  day  larvae  had  2.56%  uptake  and  CF  of  209. 
Guppies  showed  3.56%  uptake  and  CF  of  197  at  96 
hr.  It  is  concluded  that  all  food  chain  systems 
examined  showed  a  high  level  of  PCB  uptake  and 
concentration  factor. 
W80-06004 


INVESTIGATION  OF  GROUNDWATER  QUAL- 
ITY AND  ITS  EFFECT  ON  SUBURBAN  DE- 
VELOPMENT IN  WASHOE  VALLEY, 
NEVADA, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
A.  T.  Armstrong,  and  J.  W.  Forham. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203326, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Project  Report  No  48,  1977.  60  p,  8  Fig,  5  Ref,  3 
Append.  OWRT  A-065-NEV(2).  14-34-0001-6029. 

Descriptors:  'Groundwater  quality,  'Community 
development,  Urbanization,  Water  analysis,  Water 
quality,  Chemical  analysis,  Streamflow,  Water 
wells,  Path  of  pollutants,  Nevada,  Truckee  River 
System(NV). 

In  response  to  water  quality  problems  in  the  New 
Washoe  City-Washoe  Farms  portion  of  the 
Washoe  Valley,  Nevada,  an  area  of  more  than  200 
households,  a  water  quality  study  was  initiated  in 
November  1974  by  the  Water  Resources  Center. 
During  the  course  of  the  study,  257  water  samples 
were  collected  for  chemical  analysis  from  domestic 
wells  and  streams  flowing  into  the  valley.  In  addi- 
tion, approximately  260  well  analyses  were  availa- 
ble from  other  sources.  Also,  the  rates  of  flow 
were  measured,  on  a  monthly  basis,  of  inflowing 
streams  for  a  period  of  one  year.  The  study  has 
yielded  knowledge  not  previously  available.  This 
information  is  however,  subject  to  revision  and 
refinement  as  more  wells  are  sampled  by  other 
interested  parties.  The  major  points  are:  (1)  Surface 
inflow  may  be  eliminated  as  the  direct  source  of 
contamination  in  the  groundwater  of  the  New 
Washoe  City-Washoe  Farms  area.  (2)  A  more  ac- 
curate estimate  of  the  volume  of  surface  inflow  to 
the  valley  than  was  previously  possible  has  been 
made.  (3)  The  areal  occurrences  of  fluoride,  nitrate 
and  iron,  which  constitute  the  major  water  quality 
problems  is  described  as  well  as  numerous  other 
constituents  of  interest  and  areas  of  deleterious 
levels  delineated.  (Schulke-Nev) 
W80-06005 


EVALUATION  OF  MUTAGENICITY  TESTING 
OF  EXTRACTS  FROM  PROCESSED  OIL 
SHALE, 

Utah  Water  Research  Lab,  Logan. 
J.  G.  Dickson,  and  V.  D.  Adams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203458, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No  UWRL/Q-80/01,  Water  Quality  Series, 
May  1980.  49  p,  20  Fig,  13  Tab,  135  Ref.  OWRT 
B-154-UTAH(1).  14-34-0001-8123. 

Descriptors:  'Oil  shales,  'Pollutant  identification, 
•Toxicity,  'Bioassay,  Laboratory  tests,  Bioindica- 
tors,  Testing  procedures,  Salmonella,  Water  pollu- 
tion, Chemical  analysis,  Organic  compounds, 
Water  pollution  effects,  Cytological  studies,  Evalu- 
ation, Mutagenesis,  Ames  test. 

The  evaluation  of  the  carcinogenic  potential  of 
processed  oil  shale  extracts  was  carried  out  by  the 
use  of  the  Ames/Salmonella  mutagenicity  assay. 
Four  types  of  spent  oil  shale  were  used  to  obtain 
samples  for  testing  and  the  polycyclic  aromatic 
hydrocarbons  (PAH)  contained  in  the  shale  ex- 
tracts are  known  to  give  about  90%  detection  rate 
by  the  Ames  test.  Soxhlet  extraction  of  the  shale 
with  organic  solvents  gave  extracts  which  were 
found  to  contain  mutagenically-active  fractions. 
The  choice  of  solvents  was  shown  to  have  a  great 
effect  on  the  magnitude  of  the  mutagenic  response 
and  may  also  generate  a  co-mutagenic  effect.  The 
Ames  test  failed  to  identify  mutagens  in  the  aque- 
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ous  leachates  from  the  spent  oil  shale.  One  of  the 
major  problems  of  the  Ames  test  was  that  the  dose 
response  curves  of  one-to-one  mixture  of  two  mu- 
tagens were  nonadditive.  Benzo  (a)  pyrene,  a 
strong  mutagenic  PAH,  was  found  to  mask  the 
mutagenic  response  of  other  mutagens.  The  com- 
plex mixture  of  PAHs  in  processed  oil  shale  may 
exhibit  high  mutagenicity  due  to  possible  co-muta- 
genesis.  Further  biological  testing  is  necessary  to 
establish  the  environmental  impact  of  natural 
leaching  of  oil  shale  waste  and  the  reliability  of  the 
Ames  test.  (Sidney-IPA) 
W80-06009 


ACUTE  TOXICITY  TO  GOLDFISH  OF  MIX- 
TURES OF  CHLORAMINES,  COPPER,  AND 
LINEAR  ALKYLATE  SULFONATE, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

C.  -F.  Tsai,  and  J.  A.  McKee. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  p  132-141,  1980.  7  Fig,  3  Tab,  28  Ref. 

OWRT-A-029-MD(2),  14-34-0001-7044. 

Descriptors:  *Bioassay,  'Toxicity,  'Copper, 
'Linear  alkylate  sulfonates,  Chemical  properties, 
Detergents,  Sewage  effluents,  Waste  treatment, 
Chlorination,  Ammonia,  'Chloramines,  'Goldfish, 
'Carassius. 

The  toxicity  to  goldfish  (Carassius  auratus)  of  mix- 
tures of  chloramines,  copper,  and  linear  alkylate 
sulfonate  (LAS)  was  studied  by  continuous-flow 
toxicity  tests  during  an  exposure  period  of  96 
hours.  The  individual  toxicities  of  these  three 
chemicals  are  either  additive  or  synergistic  in  mix- 
tures, depending  on  the  rate  of  toxic  action  of  the 
individual  chemical,  the  toxicity  ratio  of  the  chemi- 
cals in  the  mixtures,  and  the  concentration  of  the 
mixtures.  (Deal-EIS) 
W 80-06042 


OCCURRENCE  OF  SALT  AND  LEAD  IN 
SNOW  DUMP  SITES, 

Ontario  Hydrology,  Toronto.  Dept.  of  Transmis- 
sion Environment. 
W.  S.  Scott. 

Water,  Air,  and  Soil  Pollution,  Vol  13,  No  2,  p 
187-195,  June  1980.  5  Fig,  4  Tab,  7  Ref. 

Descriptors:  'Snow,  'Salts,  'Lead,  'Deicers, 
Roads,  sodium,  Chlorides,  Pollutant  identification, 
Water  pollution,  Melt  water,  Runoff,  Soils,  Soil 
contamination,  Sampling,  Chemical  analysis,  path 
of  pollutants,  'Toronto(Ontario),  Snow  dumps. 

Sodium,  CI,  and  Pb  contents  of  snow,  meltwater, 
and  soil  from  ten  Metropolitan  toronto  snow 
dumps  were  determined.  Contaminant  concentra- 
tions were  related  to  the  source  of  the  snow. 
Although  initially  very  high,  Na  and  CI  concentra- 
tions in  the  snow  decreased  with  time  while  piled 
at  the  dump  site.  Conversely,  Pb  content  increased 
with  time  as  the  snow  gradually  melted  and  the 
Pb-containing  particulates  accumulated  on  the 
snow  surface.  The  Na  and  CI  content  of  the 
meltwater  was  related  to  the  concentrations  in  the 
snow,  but  the  mean  levels  decreased  with  time, 
indicating  that  parts  of  the  piles  with  higher  salt 
concentrations  were  melting  and  draining  away 
before  the  remaining  areas.  Although  some  Na  and 
CI  is  leached  from  the  soil  during  the  summer 
months,  much  of  the  salt  and  most  of  the  Pb 
remains  to  accumulate  from  year  to  year.  Adjacent 
to  the  snow  piles,  the  soil  contained  contaminant 
concentrations  that  were  higher  than  control  sam- 
ples, possibly  as  a  result  of  the  movement  of 
meltwater  runoff.  (Sims-ISWS) 
W80-06085 


DETERMINATION  OF  CERIUM  IN  MARINE 
SEDIMENTS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
M.  D.  Borkar. 

Water,  Air,  and  Soil  Pollution,  Vol  13,  No  2,  p 
133-141,  June  1980.  3  Fig,  3  Tab,  17  Ref. 

Descriptors:  'Sediments,  'Oceans,  'Radioisotopes, 
Sampling,  Chemical  analysis,  Colorimetry,  Pollut- 
ants, Isotope  studies,  Pollutant  identification,  Mon- 


itoring,   Coasts,    Tidal    water,    'Cerium,    'India, 
Marine  sediments. 

Marine  sediments  carry  almost  all  the  radioactive 
Ce  that  enters  the  ocean  with  the  effluents  released 
from  the  nuclear  industry.  The  uptake  of  radioac- 
tive 144Ce  by  the  sedentary  organisms  is  influ- 
enced by  the  amount  of  stable  Ce  present  in  the 
sediment.  A  method  was  described  for  the  determi- 
nation of  stable  Ce  in  the  sediments  based  onion 
exchange  separatin  and  colorimetric  measurement 
with  Arsenazo  I  reagent.  The  effect  of  diverse 
cations  on  the  recovery  of  Ce  was  discussed. 
Lanthanum,  Y,  Th,  and  Zr,  which  form  colored 
complexes  with  Arsenazo  I,  did  not  interfere  under 
the  conditions  of  the  experiment.  The  recovery  of 
stable  Ce  ranged  from  95-98%.  Using  the  method, 
the  stable  Ce  content  in  some  sediments  from 
coastal  Bombay  were  observed  to  range  from  20- 
99  ppm.  The  same  method  with  minor  changes  was 
described  for  the  determination  of  radioactive  Ce 
in  the  sediments  and  illustrated  with  the  analysis  of 
a  sediment  sample.  (Sims-ISWS) 
W80-06086 


ANALYSIS     OF     NON-POINT     POLLUTION 
EXPORT  FROM  SMALL  CATCHMENTS, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06090 


POTENTIAL  FOR  CHANGING  PHYTO- 
PLANKTON  GROWTH  IN  LAKE  POWELL 
DUE  TO  OIL  SHALE  DEVELOPMENT, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06092 


ORGANIC-RICH  COLLOIDAL  MARERIAL  IN 
ESTUARIES  AND  ITS  ALTERATION  BY 
CHLORINATION, 

Maryland  Univ.,  College  park.  Dept.  of  Chemis- 
try. 

A.  C.  Sigleo,  G.  R.  Helz,  and  W.  H.  Zoller. 
Environmental  Science  and  Technology,  Vol  14, 
No  6,  p  673-679,  June  1980.  4  Fig,  5  Tab,  34  Ref. 

Descriptors:  'Colloids,  'Estuaries,  'Chlorination, 
•Trace  elements,  Halogens,  Metals,  Carbon  diox- 
ide, Water  chemistry,  Sampling,  Chemical  analysis, 
Pollutants,  Water  pollution.  Organic  matter,  Data 
processing,  Analytical  techniques,  Chemistry. 

Major  and  trace  element  analyses  for  over  30  ele- 
ments indicated  that  chlorination  increases  the  con- 
centration of  halogens,  Mn,  and  certain  other  trace 
elements  in  the  colloidal  organic  material  in  estur- 
arine  waters.  The  primary  halogen  substituent  in 
freshwater  is  chlorine,  whereas  in  brackish  waters 
the  oxidation  of  Br(-)  to  HOBr  by  chlorine  pro- 
duces a  dramatic  bromine  enrichment  in  chlorinat- 
ed samples.  In  experiments  designed  to  measure 
C02  production,  yields  of  about  1/3  mol  of  C02 
per  mol  of  initial  chlorine  were  found  after  storage 
of  acidified,  chlorinated  smaples  for  1  week.  This 
suggests  that  oxidatin  of  organic  matter,  ultimarely 
to  C02,  is  quantitatively  far  more  important  than 
halogen  substitution,  or  metal  oxidation,  in  the 
consumption  of  chlorine.  )Sims-ISWS) 
W80-06093 


THE  DISTRIBUTION  OF  MERCURY, 
CESIUM-137,  AND  PLUTONIUM  IN  AN  IN- 
TERMITTENT STREAM  AT  LOS  ALAMOS, 

Los  Alamos  Scientific  Lab.,  NM.  Environmental 

Science  Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06106 


NUTRIENTS  AND  ASSOCIATED  ION  CON- 
CENTRATIONS IN  IRRIGATION  RETURN 
FLOW  FROM  FLOODED  RICE  FIELDS, 

Texas  Agricultural  Experiment  Station,  Beaumont. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-06108 


NUTRIENT  AND  COLIFORM  LOSSES  INRUN- 
OFF  FROM  FERTILIZED  AND  SEWAGE 
SLUDGE-TREATED  SOIL, 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.   of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06109 


SORPTION    OF    DIBENZOTHIOPHENE    BY 
SOILS  AND  SEDIMENTS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06110 


ENVIRONMENTAL  CONTAMINATION 

THROUGH  RESIDUAL  TRACE  METAL  DIS- 
PERSAL FROM  A  DERELICT  LEAD-ZINC 
MINE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W 80-061 11 


OXIDATIVE  POLYMERIZATION  OF  DIS- 
SOLVED PHENOLS  BY  SOLUBLE  AND  IN- 
SOLUBLE INORGANIC  SPECIES, 

Academy   of   Natural    Sciences   of   Philadelphia, 

Avondale,   PA.   Stroud   Water   Research  Center 

R.  A.  Larson,  and  J.  M.  Hufnal,  Jr. 

Limnology  and  Oceanography,  Vol  25,  No  3,  p 

505-512,  May   1980.  2  Fig,  5  Tab,  35  Ref.  NSF 

BMS-77-23389. 

Descriptors:  'Organic  matter,  'Streams,  'Water 
chemistry,  'Water  properties,  Oxidation,  Poly- 
mers, Water  quality,  Water  sampling,  Sampling, 
Sediments,  Analytical  techniques,  Analysis,  Meth- 
odology, Laboratory  tests,  Hydrogen  ion  concen- 
tration, Phenols,  Manganese,  Iron,  Zinc,  Copper, 
Cations,  Oxides,  Metals,  Dissolved  organic  matter, 
Polymerization,  Catechol. 

Transition  metal  oxides  (Mn02,  ZnO,  CuO)  and 
cations  (Mn(2  +  ),  Fe(3  +  ))  promoted  the  polymer- 
ization of  dissolved  catechol  (1,2-dihydroxyben- 
zene)  and  other  catechol  and  pyrogallo!  deriva- 
tives. The  manganese  species  were  the  most  effi- 
cient. Colored  polymers  were  formed  from  cate- 
chol much  more  rapidly  in  stream  waters  than  in 
deionized  water  buffered  to  the  same  pH.  Addition 
of  sediments  or  clays  increased  polymerization; 
addition  of  EDTA  or  lowering  the  pH  reduced  it. 
Ultrafiltration  or  autoclaving  of  the  stream  water 
samples  had  no  significant  effect.  The  mechanism 
appears  to  incorporate  an  activation  of  dissolved 
02  to  a  more  reactive  species,  probably  OH. 
(Humphreys-ISWS) 
W80-06113 


CHARACTERIZATION  OF  ORGANIC  NITRO- 
GEN IN  NATURAL  WATERS:  rTS  MOLECU- 
LAR SIZE,  PROTEIN  CONTENT,  AND  INTER- 
ACTIONS WITH  HEAVY  METALS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-O6114 


DISTRIBUTION  OF  OXYGEN  LN  MARINE 
SEDIMENTS  MEASURED  WITH  MICROE- 
LECTRODES, 

Aarhus,  Univ.   (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06117 


FRACTIONATION  OF  SEDIMENT  OXYGEN 
DEMAND, 

Illinois  State  Water  Survey,  Peoria. 

W.  Wang. 

Water  Research,  Vol  14,  No  6,  p  603-612,  1980.  8 

Fig,  3  Tab,  19  Ref. 

Descriptors:  'Sediments,  'Lake  sediments, 
•Oxygen  demand,  Biochemical  oxygen  demand. 
Chemical  oxygen  demand.  Phenols.  Iron,  Manga- 
nese,  Sulfides,  Oxygen,   Lakes.   Water  pollution, 
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Sources  Of  Pollution — Group  5B 


Pollutants,  Sampling,  Laboratory  tests,  Water  pol- 
lution control,  Toxins,  Chemicals,  Distillation. 

Several  biological  inhibitors  were  tested  for  sepa- 
ration of  biological  and  chemical  sediment  oxygen 
demand  (SOD)  of  lake  sediments.  Phenol  was  se- 
lected. Chemical  SOD  was  further  separated  by 
ferrous,  sulfide,  and  manganous  demand.  The  re- 
sults showed  that  the  major  component  of  SOD  is 
chemical  in  contrast  to  biological  and  that  the 
demand  due  to  iron  predominates.  (Sims-ISWS) 
W80-06125 


RELATIONSHIPS  BETWEEN  HETEROTRO- 
PHIC BACTERIA  AND  POLLUTION  IN  AN 
INDUSTRIALIZED  ESTUARY, 

Hull   Univ.   (England).   Dept.   of  Plant  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-06126 


ANALYSIS  OF  ORGANIC  CARBON  IN 
MARINE  SEDIMENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

P.  N.  Froelich. 

Limnology  and  Oceanography,  Vol  25,  No  3,  p 

564-572,  May  1980.  5  Fig,  6  Tab,   19  Ref.  NSF 

DES-76-02318. 

Descriptors:  *Pollutant  identification,  'Organic 
matter,  'Carbon,  Laboratory  tests,  Methodology, 
Data  collections,  Analytical  techniques,  Analysis, 
Calcium  carbonate,  Water  chemistry,  Testing  pro- 
cedures, 'Marine  sediments,  Organic  carbon. 

A  method  was  presented  for  measuring  organic 
carbon  in  both  carbonate-rich  and  carbonate-poor 
marine  sediments.  Samples  were  sonicated  with 
phosphoric  acid  to  remove  carbonates.  The  spent 
acid  supernatant  was  analyzed  for  dissolved  organ- 
ic carbon,  the  solid  residue  for  total  carbon;  their 
sum  yields  the  organic  carbon  content  of  the 
sample.  The  technique  is  free  from  carbonate  inter- 
ferences, involves  no  losses  due  to  acid  solubiliza- 
tion, and  has  excellent  precision  (better  than  +  or  - 
0.02%  C  sub  org)  and  accuracy  (better  than  +  or  - 
2%).  (Humphreys-ISWS) 
W80-06133 


THE  EFFECTS  OF  TRANSECT  DIRECTION 
ON  OBSERVED  SPATIAL  PATTERNS  OF 
CHLOROPHYLL  IN  LAKE  TAHOE, 

California  Univ.,  Davis.   Div.  of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-06135 

TRACE  METAL  BUDGETS  FOR  A  FORESTED 
WATERSHED  IN  THE  NEW  JERSEY  PINE 
BARRENS, 

Pennsylvania  Univ.,  PA.  Dept.  of  Geology. 

K.  A.  Swanson,  and  A.  H.  Johnson. 

Water  Resources  Research,  Vol  16,  No  2,  p  373- 

376,  April  1980.  5  Tab,  19  Ref. 

Descriptors:  'Trace  elements,  'Metals,  'Forest 
watersheds,  'Sampling,  'New  Jersey, 
Precipitation(Atmospheric),  Streamflow,  Ground- 
water, Lead,  Copper,  Nickel,  Iron,  Manganese, 
Cadmium,  Pollutants,  Water  pollution,  Pollutant 
identification,  Path  of  pollutants,  Trace  metal  bud- 
gets. 

Deposition  of  Pb,  Cu,  Ni,  Fe,  Mn,  and  Cd  on  the 
McDonalds  Branch  Basin  in  bulk  precipitation  was 
25.4,  5.3,  6.6,  64.6,  20.7,  and  less  than  2  mg/sq  m/ 
yr  for  a  1  year  period  in  1978-1979.  Output  in 
streamflow  was  1.7,  0.7,  1.9,  148,  12.8,  and  less 
than  1  mg/sq  m/yr,  respectively,  and  loss  to  deep 
groundwater  was  1.4,  1.9,  2.3,  123,  20.4,  and  less 
than  1  mg/sq  m/yr.  Pb,  Cu,  and  Ni  accumulated  in 
the  basin,  while  there  was  a  net  loss  of  Fe  and  Mn 
from  the  ecosystem.  The  major  mechanism  for 
movement  of  Fe  and  Pb  out  of  the  basin  was 
interpreted  to  be  complexation  with  and  transport 
by  mobile  organic  matter.  (Sims-ISWS) 
W80-06144 


THE  INCIDENCE  OF  WATER  QUALITY:  A 
COUNTY  LEVEL  ANALYSIS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Economics. 

P.  Asch,  and  J.  J.  Seneca. 

Water  Resources  Research,  Vol  16,  No  2,  p  319- 

324,  April  1980.  7  Tab,  14  Ref. 

Descriptors:  'Water  quality,  'Domestic  water, 
'Income  distribution,  'Pollutants,  Dissolved 
oxygen,  Coliforms,  Phenols,  Arsenic  compounds, 
Cadmium,  Hardness(Water),  Radiation,  Correla- 
tion analysis,  Potable  water,  Water  supply,  Barium. 

Relationships  between  nine  quality  characteristics 
of  domestic  water  systems  and  the  income  and 
racial  composition  of  the  using  populations  were 
examined  for  a  national  sample  of  counties.  Simple 
correlations  suggested  a  regressive  distribution  for 
some  but  not  all  pollutants.  More  detailed  analysis 
of  two  pollutants  adjusted  for  variation  in  size  of 
county  population  and  showed  a  regressive  distri- 
bution of  fecal  coliform  but  an  income  neutral 
distribution  of  cadmium.  The  findings  were  far 
from  definitive  but  point  to  the  type  of  analysis 
required  to  draw  broader  incidence  conclusions. 
(Sims-ISWS) 
W80-06150 

5B.  Sources  Of  Pollution 


INVESTIGATION  OF  GROUNDWATER  QUAL- 
ITY AND  ITS  EFFECT  ON  SUBURBAN  DE- 
VELOPMENT IN  WASHOE  VALLEY, 
NEVADA, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5A. 
W80-06O05 


A  MODEL  TO  ASSESS  MIGRATION  FROM 
SHALLOW  LAND  BURIAL  FACILITIES, 

Dames  and  Moore,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W80-06019 


GROUND  WATER  POLLUTION  BY  SEPTIC 
TANK  DRAIN  FIELDS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

For  primary  bibliographic  entry  see  Field  5G. 
W80-06023 

MOVEMENT  OF  HEAVY  METALS  INTO  A 
SHALLOW  AQUIFER  BY  LEAKAGE  FROM 
SEWAGE  OXIDATION  PONDS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

A.  Wolfberg,  Y.  Kahanovich,  M.  Avron,  and  A. 

Nissenbaum. 

Water  Research,  Vol  14,  No  6,  p  675-679,  June, 

1980.  2  Fig,  2  Tab,  6  Ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Perched  water,  'Sewage  lagoons,  Sludge,  Soil 
chemistry,  Attenuation,  Water  pollution,  Ground 
water,  Nickel,  Manganese,  Copper,  Cadmium, 
Chromium,  Water  reuse,  'Israel. 

Movement  of  Cu,  Mn,  Ni,  Cr,  and  Cd  from  oxida- 
tion ponds  to  a  shallow  perched  aquifer  underlying 
the  Dan  Region  Sewage  Reclamation  Project 
(Israel)  is  described.  Movement  depends  on  remov- 
al of  metals  into  the  sludge  at  the  bottom  of  the 
ponds,  rate  of  leakage,  and  the  specific  type  and 
degree  of  interactions  with  the  soils  for  each  metal. 
The  contribution  of  effluents  to  ground  water  was 
evaluated  on  the  basis  of  chloride  concentration. 
Ground  water  containing  more  than  60  percent 
effluents  showed  a  hundred-fold  decrease  in  Cu 
and  Mn  at  a  distance  of  650  m  from  the  ponds.  Ni 
and  Cd  showed  relatively  little  removal  while  Cr 
showed  irregular  distribution  with  distance.  The 
concentrations  of  Cu  and  particularly  of  Mn  in  the 
ground  water  near  the  oxidation  ponds  was  equal 
or  greater  than  in  the  ponds  themselves.  This  sug- 
gests that  Cu  and  Mn  are  mobilized  from  the 
sludge  into  the  intersticial  waters,  percolate  into 
the  ground  water  near  the  ponds  and  are  then 


precipitated  by  increasing  aeration  during  the 
movement  of  water  away  from  the  pond.  Cd  and 
Ni  form  stable  soluble  organic  chelates  which  are 
only  slightly  removed  by  interaction  with  the 
sandy  soil  of  the  aquifer.  (Purdin-NWWA) 
W80-06026 


WATER-QUALITY    DATA    FOR    CANALS    IN 
EASTERN    BROWARD    COUNTY,    FLORIDA, 

1975-78, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06061 


OCCURRENCE    OF    SALT    AND    LEAD    IN 
SNOW  DUMP  SITES, 

Ontario  Hydrology,  Toronto.  Dept.  of  Transmis- 
sion Environment. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-06085 


ANALYSIS  OF  NON-POINT  POLLUTION 
EXPORT  FROM  SMALL  CATCHMENTS, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

Engineering. 

D.  M.  Griffin,  Jr.,  T,  J,  Grizzard,  C.  W.  Randall, 

D.  R.  Helsel,  and  J.  P.  Hartigan. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  4,  p  780-790,  April  1980.  17  Fig,  10 

Tab,  13  Ref. 

Descriptors:  'Water  pollution  sources,  'Urban 
runoff,  'Storm  runoff,  Sampling,  On-site  investiga- 
tions, Pollutants,  Suspended  solids,  Biochemical 
oxygen  demand,  Nitrogen,  Phosphorus,  Coliforms, 
Precipitation(Atmospheric),  Rainfal,  Data  process- 
ing, Analytical  techniques,  'Non-point  water  pol- 
lution sources. 

Water  pollution  abatement  programs  in  the  U.S. 
have  long  been  founded  on  a  philosophy  of  point 
source  control.  This  approach  may  have  been  a 
reflection  of  the  repective  comprehension  levels  of 
the  impacts  of  point  and  nonpoint  source  pollution 
on  receiving  water  quality.  The  pollutant  loads 
contained  in  point  source  discharges  are  relatively 
simple  to  quantify  because  the  point  of  entry  into 
the  watercourse  is  fixed,  and  the  flow  rates  are 
generally  known.  Stormwater  pollution  loads,  by 
contrast,  generally  have  no  fixed  point  of  origin, 
and  the  flow  rates  are  not  as  well  documented.  In 
recent  years,  more  studies  have  been  conducted  at 
the  level  of  detail  necessary  to  adequately  assess 
pollution  generation  by  stormwater  runoff.  One 
factor  affecting  the  magnitude  of  the  runoff  prob- 
lem is  certainly  the  land  use  within  the  runoff 
generating  basin.  Identifying  those  land  use  charac- 
terises that  most  strongly  affect  the  quality  and 
quantity  of  runoff  thus  becoms  essential  inplanning 
the  development  of  a  watershed.  Knowledge  of 
physical-chemical  properties  of  pollutant  transport 
then  becomes  important  in  devising  management 
strategies.  An  additional  concern  in  trying  to  estab- 
lish the  land  use  characterises  of  greatest  impor- 
tance is  the  nature  of  the  data  collected  and,  there- 
fore, the  appropriate  method  of  analysis.  The  final 
objectives  of  the  research  reported  in  this  paper 
were  to  establish  the  importance  of  some  land  use 
characteristics  on  nonpoint  pollutant  yields  and  to 
provide  insight  into  mechanisms  affecting  the  'first 
flush'  phenomenon  frequently  reported  by  re- 
searchers. A  basic  purpose  of  this  paper,  however, 
was  to  present  a  rational  approach  for  the  analysis 
of  stormwater  runoff  data.  (Sims-ISWS) 
W  80-06090 


POTENTIAL  FOR  CHANGING  PHYTO- 
PLANKTON  GROWTH  IN  LAKE  POWELL 
DUE  TO  OIL  SHALE  DEVELOPMENT, 

Utah  Water  Research  Lab.,  Logan. 
M.  L.  Cleave,  D.  B.  Porcella,  and  V.  D.  Adams. 
Environmental  Science  and  Technology,  Vol  14, 
No  6,  p  683-690,  Jun  1980.  6  Fig,  4  Tab,  29  Ref. 

Descriptors:  'Oil  shales,  'Phytoplankton,  'Water 
pollution  sources,  'Laboratory  tests,  Leachate, 
Leaching,  Lakes,  Pollutants,  Chemicals,  Salts, 
Chemical  analysis,  Bioassay,  Algae,  Growth  rates, 
Water  pollution,  Mining,  'Lake  Powell(UT). 
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Group  5B — Sources  Of  Pollution 

The  potential  effects  of  oil  shale  leachate  and  salin- 
ity additions  on  the  productivity  of  freshwater 
algae  were  studied  in  laboratory  studies  using 
batch  bioassays.  These  batch  bioassays  were  used 
to  screen  variations  of  water  extractions  of  differ- 
ent processed  and  unprocessed  oil  shales,  and  the 
concentration  effects  of  both  the  slats  and  the  sale 
extractions  on  the  growth  of  indigenous  algae 
fromlake  Powell.  The  batch  bottle  bioassays  were 
conducted  following  the  standard  algal  assay  pro- 
cedure as  closely  as  possible.  Variations  in  the 
standard  algal  assay  procedure  included  mdia  vari- 
ation with  the  use  of  an  indigenous  algal  genus 
isolated  from  Lake  Powell.  The  growth  of  the 
indigenous  algal  genus  (Scenedesmus)  was  stimu- 
lated by  adding  oil  shale  extract  at  lower  concen- 
trations. Higher  concentrations  of  oil  shale  lea- 
chate inhibited  the  indigenous  algal  growth.  (Sims- 
ISWS) 
W80-06092 


ORGANIC-RICH  COLLOIDAL  MARERIAL  IN 
ESTUARIES  AND  ITS  ALTERATION  BY 
CHLORINATION, 

Maryland  Univ.,  College  park.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-06093 


EFFECTS  OF  CHEMICAL  DEFOLIATION  OF 
AN  ABIES  GRANDIS  HABITAT  ON  AMOUNTS 
AND  CHEMISTRY  OF  THROUGHFALL  AND 
STEMFLOW, 

Pacific  Northwest  Forest  and  Range  Experiment 

Station,  Wenatchee,  WA. 

For  primary  bibliographic  entry  see  Field  2B. 

W80-06105 


THE  DISTRIBUTION  OF  MERCURY, 
CESIUM-137,  AND  PLUTONIUM  IN  AN  IN- 
TERMITTENT STREAM  AT  LOS  ALAMOS, 

Los  Alamos  Scientific  Lab.,  NM.  Environmental 

Science  Group. 

T.  E.  Hakonson,  G.  C.  White,  E.  S.  Gladney,  and 

M.  Dreicer. 

Journal  of  Environmental  Quality,  Vol  9,  No  2,  p 

289-292,  April-June   1980.  2  Fig,  3  Tab,   10  Ref. 

DOE  W-7405-ENG-36. 

Descriptors:  'Radioisotopes,  'Pollutants,  'Waste 
disposal,  'Intermittent  streams,  Streams,  Sedi- 
ments, Effluents,  Sampling,  Monitoring,  Distribu- 
tion patterns,  Spatial  distribution,  Path  of  pollut- 
ants, Water  pollution,  'Mercury,  'Cesium.  Vari- 
ability, 'Plutonium. 

This  paper  summarized  the  results  of  a  study  on 
the  distribution  of  Hg,  137Cs,  238Pu,  and 
239,240Pu  in  channel  sediments  and  adjacent  bank 
soils  in  an  intermittent  stream  used  for  treated 
liquid  effluent  disposal  since  1963.  Concentrations 
of  the  three  radionuclides  and  Hg  in  stream  bank 
soils  were  comparable  to  adjacent  channel  sedi- 
ments demonstrating  that  the  stream  bank  serves  as 
a  deposition  site  for  chemicals  released  to  the 
channel.  This  finding  has  important  implications  on 
the  long-term  behavior  of  effluent  contaminants 
since  other  studies  at  Los  Alamos  have  shown  that 
the  vegetated  stream  banks  retard  downstream 
movement  of  chemicals  bound  to  soils  and  provide 
a  pathway  for  transport  of  these  materials  to  biota. 
Concentrations  of  the  radionuclides  and  mercury 
were  more  uniformly  distributed  with  distance  and 
depth  in  the  channel  sediments  than  in  the  bank 
soils.  The  action  of  priodic  surface  water  in  the 
channel  partially  explains  those  differences.  Statis- 
tical analysis  of  the  data  revealed  that  50-85%  of 
the  variability  in  contaminant  concentrations  in 
bank  and  channel  locations  was  due  to  variation 
with  distance,  whereas  depth  contributed  relative- 
ly little  to  variability.  (Sims-ISWS) 
W80-06106 


NUTRIENTS  AND  ASSOCIATED  ION  CON- 
CENTRATIONS IN  IRRIGATION  RETURN 
FLOW  FROM  FLOODED  RICE  FIELDS, 

Texas  Agricultural  Experiment  Station,  Beaumont. 
F.  T.  Turner,  K.  W.  Brown,  and  L.  E.  Deuel. 
Journal  of  Environmental  Quality.  Vol  9,  No  2,  p 


256-260,  April-June  1980.  2  Fig,  2  Tab,  13  Ref. 
EPA  S802008. 

Descriptors:  'Water  quality,  'Rice,  Runoff,  'Irri- 
gation, 'Return  flow,  Flood  irrigation,  Nutrients, 
Ions,  Nitrates,  Nitrites,  Ammonia,  Hydrogen  ion 
concentration,  Feritlizers,  Water  pollution,  Sam- 
pling, Monitoring,  Data  processing,  Agriculture, 
Rice  culture,  Irrigation  return  flow. 

A  3-year  field  study  of  nutrient  and  common  ion 
concentrations  in  irrigation  return  flow  (IRF)  from 
flooded  rice  fields  utilized  replicated  plots  that 
received  either  recommended  or  excessive  fertiliz- 
er rates  with  continuous  flow  or  intermittent  flood 
irrigation.  All  P  and  K  and  40%  of  the  (NH4)2S04 
nitrogen  (N)  were  applied  preplant  and  incorporat- 
ed. The  remaining  N  was  applied  just  prior  to 
permanently  flooding  (40%)  and  at  7-mm  panicle 
stage  (20%).  The  irrigation  and  plot  waters  were 
analyzed  for  NH4<  +  )-N,  N03(-)-N,  N02(-)-N, 
P04(3-)-P,  K(  +  ),  Ca(2  +  ),  Mg(2  +  ),  Na(  +  ),  Cl(-), 
and  S04(2-).  Highest  nitrate-N  concentrations  oc- 
curred early  in  the  season  before  the  permanent 
flood  period  but  did  not  exceed  drinking  water 
standards.  Nitrite-N  concentrations  in  the  IRF 
were  low  at  all  times.  Maximum  NH4(  +  )-N  con- 
centrations occurred  following  N  fertilizer  applica- 
tions which  were  not  incorporated  into  the  soil  and 
persisted  in  the  floodwater  for  5  to  7  days.  These 
peak  NH4(  +  )-N  concentrations  exceeded  accept- 
able drinking  water  standards  concentration  by  a 
factor  of  10  or  greater.  Concentrations  of  P04(3-)- 
P  and  K(  +  )  in  the  floodwater  were  similar  to 
those  in  the  surface  water  used  for  irrigation.  The 
concentration  of  the  other  common  ions  in  the 
floodwater  did  not  greatly  exceed  those  in  the 
irrigation  water,  and  all  were  within  concentra- 
tions acceptable  for  drinking  water.  Method  of 
fertilizer  application  had  more  influence  on  IRF 
nutrient  concentrations  than  did  fertilizer  rates  or 
irrigation  management  practices.  Under  the  condi- 
tions of  this  study,  it  appears  that  only  the  ammoni- 
um concentrations  may  have  a  detrimental  impact 
on  the  quality  of  IRF  from  flooded  rice  fields.  This 
potential  problem  could  be  minimized  by  prevent- 
ing IRF  for  a  period  of  1  week  following  surface 
applications  of  (NH4)2S04  fertilizer.  (Sims-ISWS) 
W  80-06 108 


NUTRIENT  AND  COLIFORM  LOSSES  INRUN- 
OFF  FROM  FERTILIZED  AND  SEWAGE 
SLUDGE-TREATED  SOIL, 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.   of 

Agronomy. 

E.  P.  Dunigan,  and  R.  P.  Dick. 

Journal  of  Environmental  Quality,  Vol  9,  No  2,  p 

243-250,  April-June  1980.  5  Fig,  4  Tab,  30  Ref. 

Descriptors:  'Runoff,  'Fertilizers,  'Sewage 
sludge,  Nutrients,  Nitrogen,  Nitrogen  compounds, 
Phosphorus,  Potassium. 

Precipitation(Atmospheric),  Rainfall,  Bacteria. 
Coliforms,  Sampling,  Monitoring,  Chemicals, 
Chemical  analysis,  Pollutants,  Path  of  pollutants, 
Water  pollution,  'Nutrient  losses. 

Surface  runoff  losses  of  fertilizer  elements  from 
forage  plots  on  Loring  silt  loam  soil  (5%  slope) 
were  monitored  from  three  separate  studies  during 
an  11 -month  period.  Incorporating  approximately 
equal  amounts  of  N  and  P  from  commercial  fertil- 
izer (150-66,  kg  N-P/ha)  and  sewage  sludge  (177- 
54,  kg  N-P/ha)  did  not  significantly  affect  differ- 
ences in  N  and  P  losses.  Surface  application  of 
sewage  sludge  resulted  in  higher  N  and  P  losses 
than  those  from  incorporated  sewage  sludge.  The 
surface-applied  sludge  plots  in  the  second  experi- 
ment (14.8  metric  tons/ha)  had  the  highest  N  and 
P  runoff  losses  of  3.24  and  0.39  kg/ha,  respective- 
ly. These  losses  were  due  to  a  heavy  rain  that  fell 
early  in  the  test  period.  Increasing  the  rates  of 
surface-applied  sewage  sludge  from  16.2  to  28.9 
metric  tons/ha  did  not  increase  runoff  losses  of  N 
but  did  increase  P  losses  by  285.  The  N  and  P 
losses  for  all  treatments  were  less  than  1%  of  that 
added.  The  highest  K  losses  (1.24  kg  K/ha)  came 
from  the  fertilized  plots.  In  all  sewage-treated 
plots.  K  losses  were  approximately  equal  to  or 
lower  than  the  control  values.  Precipitation  was 
found  to  contain  substantial  quantities  of  NH4-N 
and  N03-N  with  respect  to  losses  of  these  ions  in 


the  surface  water.  Work  with  15NH4-N  indicated 
that  the  15NH4-N  in  the  rain  could  contribute 
substantially  to  the  total  amount  of  N  lost  in  the 
surface  runoff  water.  There  was  also  exchange  of 
rain-NH4  and  soil-NH4.  Fecal  coliform  indicator 
bacteria  (FC)  counts  in  surface  runoff  waters  from 
sewage-treated  plots  were  very  high  in  the  first  1 1 
to  17  days  of  the  second  and  third  experiments; 
counts  of  FC  were  as  high  as  55,000/ml.  However, 
number  decreased  rapidly  as  the  soil  became  drier. 
(Sims-ISWS) 
W  80-06 109 


SORPTION  OF  DIBENZOTHIOPHENE  BY 
SOILS  AND  SEDIMENTS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

J.  J.  Hassett,  J.  C.  Means,  W.  L.  Banwart,  S.  G. 

Wood,  and  S.  Ali. 

Journal  of  Environmental  Quality,  Vol  9,  No  2,  p 

184-186,  April-June   1980.   1  Fig,  2  Tab,  21   Ref. 

EPA  68-03-2555. 

Descriptors:  'Sorption,  'Aromatic  compounds, 
'Soils,  'Sediments,  'Model  studies,  Mathematical 
models,  Organic  compounds,  Pollutants,  Water 
pollution,  Path  of  pollutants,  Coal  mine  wastes, 
Sampling,  Chemical  analysis,  Water  pollution 
sources,  Polynuclear,  Heterocyclic,  Hydrophobic 
sorption,  Octanol-water  partition  coefficient. 

The  effect  of  sediment  and  soil  properties  on  ad- 
sorption of  dibenzothiophene,  a  potential  carcino- 
genic and/or  mutagenic  compound,  was  examined. 
Sorption  isotherms  were  determined  on  soil  and 
sediments  collected  from  the  Ohio,  Missouri.  Mis- 
sissippi, and  Illinois  rivers  and  their  watersheds 
The  sorption  isotherms  were  approximately  linear 
over  the  entire  concentration  range  studied.  The 
linear  adsorption  or  partition  coefficient  was  sig- 
nificantly correlated  with  the  organic  carbon  con- 
tents of  the  soils  and  sediments.  The  other  factors 
tested  (e.g.,  total  clay,  clay  mineralogy,  CEC,  sur- 
face area,  pH)  were  nonsignificant.  The  Koc  value 
estimated  from  the  octanol-water  partition  coeffi- 
cient (Kow)  was  in  good  agreement  with  the  Koc 
value  of  11,230  determined  experimentally.  The 
sorption  of  dibenzothiophene  as  a  result  of  a  week 
solute-solvent  interaction  rather  than  a  strong  sor- 
bate-sorbent  interaction  was  discussed.  (Sims- 
ISWS) 
W80-06110 


ENVIRONMENTAL  CONTAMINATION 

THROUGH  RESIDUAL  TRACE  METAL  DIS- 
PERSAL FROM  A  DERELICT  LEAD-ZTNC 
MLNE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  S.  Johnson,  and  J  W.  Eaton. 
Journal  of  Environmental  Quality, Vol  9,  No  2,  p 
175-179,  April-June  1980.  5  Tab,  18  Ref. 

Descriptors:  'Mine  drainage,  'Mine  wastes, 
•Heavy  metals,  'Water  pollution  sources,  Sam- 
pling, Laboratory  tests.  Chemical  analysis,  Lead, 
Zinc,  Cadmium,  Erosion.  Sheet  erosion,  Gully  ero- 
sion, Suspended  solids,  Pyrite,  Metals,  Water  pol- 
lution, Water  pollution  effects.  Agriculture, 
'Wales,  Lead-zinc  mines. 

Studies  of  historical  and  current  environmental 
problems  in  the  vicinity  of  a  derelict  Pb-Zn  mine  at 
Pare,  near  Llanwrst  in  North  Wales,  have  shown 
that  heavy  metal  dispersal  occurs  through  contami- 
nated mine  drainage  waters  and  episodal  erosion  of 
an  unstable  tailings  dam.  Since  the  discontinuation 
of  mining  operations,  an  estimated  13,000  metric 
tons  of  metalliferous  spoil,  equivalent  to  43  metric 
tons  Pb,  104  metric  tons  Zn,  and  1  metric  ton  Cd, 
have  been  eroded  from  the  main  tailings  dam. 
Dispersal  by  a  tributary  of  the  River  Conwy  and 
redeposition  during  flooding  events  has  caused  ex- 
tensive contamination  of  lowland  agricultural  pas- 
tures Streamwater  pollution  by  tailings  and  dis- 
solved metal  salts  in  mine  effluent  continues  to 
have  a  pronounced  adverse  effect  on  the  flora  and 
fauna  of  the  tributary.  Under  normal  discharge 
conditions  mean  net  transfer  of  metals  into  the 
main  Conwy  River  approximates  to  0.27  kg  Pb.  1 5 
kg  Zn,  and  0.1  kg  Cd  over  24  hours.  However, 
because  of  the  increases  particulate  load  during 
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surface  drainage  and  flooding  episodes,  net  disper- 
sal increases  unequally  for  the  different  metals,  to  a 
rate  above  that  anticipated  from  discharge-concen- 
tration relationships.  With  a  remaining  deposit  of 
250,000  metric  tons  of  mine  tailings,  tip  stabiliza- 
tion measures  have  been  initiated  as  a  safeguard 
against  further  degradation  of  natural  resources  in 
the  locality.  (Sims-ISWS) 
W8006111 


THE  ANNUAL  CYCLE  OF  PLANKTON 
DIATOM  GROWTH  AND  SILICA  PRODUC- 
TION IN  THE  INNER  OSLOFJORD, 

Oslo  Univ.  (Norway).  Dept.  of  Marine  Biology 

and  Limnology. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06115 


STRATIFICATION  OF  AEROBIC  METHANE- 
OXIDIZING  ORGANISMS  IN  LAKE  MEN- 
DOTA,  MADISON,  WISCONSIN, 

Wisconsin  Univ.-Madison.  Dept.  of  Bacteriology. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-06116 


FRACTIONATION   OF   SEDIMENT   OXYGEN 
DEMAND, 

Illinois  State  Water  Survey,  Peoria. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06125 


RELATIONSHIPS  BETWEEN  HETEROTRO- 
PHIC BACTERIA  AND  POLLUTION  IN  AN 
INDUSTRIALIZED  ESTUARY, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
R.  Goulder,  A.  S.  Blanchard,  P.  L.  Sanderson,  and 
B.  Wright. 

Water  Research,  Vol  14,  No  6,  p  591-601,  1980.  1 
Fig,  8  Tab,  34  Ref. 

Descriptors:  *Water  pollution,  *Bacteria,  ♦Estu- 
aries, Heavy  metals,  Sewage,  Metals,  Copper, 
Lead,  Zinc,  Suspended  solids,  Organic  matter, 
Toxins,  Sampling,  Data  processing,  Correlation 
analysis,  Pollutants,  Path  of  pollutants,  *Humber 
estuary(England),  'England. 

Numbers  and  activities  of  heterotrophic  bacteria 
and  environmental  variables  related  to  pollution 
were  measured  in  water  samples  from  the  Humber 
estuary.  In  general,  bacterial  numbers  and  activities 
were  positively  correlated  with  organic  pollution, 
and  there  was  no  evidence  of  widespread  inhibi- 
tion of  self-purification  by  toxic  pollution.  At  one 
site,  however,  which  was  adjacent  to  a  discharge 
of  metal  refinery  effluent,  correlations  between 
bacteria  and  indicators  of  organic  pollution  tended 
to  disappear,  high  levels  of  Cu,  Pb,  and  Zn  were 
recorded,  and  bacterial  activities  were  negatively 
correlated  with  heavy  metals.  These  observations 
suggest  that  toxic  pollution  caused  local  inhibition 
of  bacteria.  (Sims-ISWS) 
W80-06126 


than  3500)  absorbed  strongly  at  250  nm  but  flu- 
oresced weakly,  whereas  humic  fractions  of  lower 
molecular  weight  fluoresced  intensely  per  unit  ab- 
sorbance.  With  appropriate  precautions, 
fluorescence  :absorbance  ratios  may  be  useful  in 
delineating  seasonal  and  depth  distribution  patterns 
of  dissolved  humic  materials  of  low  and  high  mo- 
lecular weight.  (Humphreys-ISWS) 
W80-06134 


ROLE  OF  ADVECTIVE  TERMS  IN  TIDALLY 
GENERATED  RESIDUAL  CIRCULATION, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

For  primary  bibliographic  entry  see  Field  2L. 
W80-06136 


THE  TRANSPORT  OF  A  RADIOACTIVE  SALT 
THROUGH  A  SEMI-INFINITE  COLUMN  OF 
POROUS  MEDIUM:  A  PHYSICAL  MODEL, 

California  Univ.  Livermore.  Lawrence  Livermore 

Lab. 

J.  N.  Lucas. 

Water  Resources  Research,  Vol  16,  No  2,  p  387- 

390,  April  1980.  3  Fig,  2  Tab,  9  Ref. 

Descriptors:  *Soil  water  movement,  *Porous 
media,  'Tracers,  'Salts,  Laboratory  tests,  Model 
studies,  Mathematical  models,  Radioisotopes, 
Sodium,  Aqueous  solutions,  Solutes,  Sodium  chlo- 
ride, Soil  water,  Groundwater,  Path  of  pollutants, 
Soil  science,  Breakthrough  curves. 

A  model  study  of  the  transport  of  radioactive 
tracer  through  a  porous  medium  was  carried  out  in 
columns  of  sand  into  which  a  radioactive  salt  solu- 
tion, sodium-24  chloride,  was  introduced  continu- 
ously. Mathematical  equations  were  developed  to 
describe  the  effluent  concentration,  for  a  semi- 
infinite  column,  during  the  transient  phase  for  vari- 
able as  well  as  for  the  constant  input  concentration. 
Furthermore,  inspection  of  the  relevant  equation 
for  effluent  concentrations  from  long  columns  indi- 
cated that  dispersion  should  be  negligible  in  the 
steady  state.  The  experimental  data  of  effluent 
concentrations  gave  accurate  agreement  with  the 
theoretical  breakthrough  curves  predicted  by  the 
mathematical  equations  and  with  the  steady  state 
concentration  value.  (Sims-ISWS) 
W80-06141 


TRACE  METAL  BUDGETS  FOR  A  FORESTED 
WATERSHED  IN  THE  NEW  JERSEY  PINE 
BARRENS, 

Pennsylvania  Univ.,  PA.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5A. 
W80-06144 


THERMOHALINE   INSTABILITY  IN   ANISO- 
TROPIC POROUS  MEDIA, 

Oslo  Univ.  (Norway).  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F. 
W80-06151 


duce  corrosive  by-products,  and  by  enclosing  and 
preserving  galvanic  corrosion  sites.  Most  iron  bac- 
teria prefer  a  pH  of  6  to  10,  dissolved  iron  concen- 
tration from  0.01  to  4.0  ppm,  0.5  to  4.0  ppm 
dissolved  oxygen,  and  a  temperature  range  from  40 
degrees  to  60  degrees  F.  Iron  bacterial  contamina- 
tion can  be  prevented  by  disinfecting  anything  that 
goes  into  the  well.  Chlorine  is  used  due  to  its 
availability,  low  cost,  ease  of  handling,  and  proven 
effectiveness.  Chlorine  in  the  form  of  calcium  hy- 
pochlorite will  flocculate  bentonite,  making  it  diffi- 
cult to  remove  from  the  formation  during  develop- 
ment. Quaternary  ammonium  compounds  kill  bac- 
teria more  effectively  than  hypochlorites.  In  addi- 
tion, they  are  excellent  wetting  agents  capable  of 
penetration  into  encrustation  and  out  into  the 
aquifer.  Another  effective  disinfection  method  is  to 
heat  the  water  to  118  degrees  F  for  ten  minutes. 
(Purdin-NWWA) 
W80-06016 


THE  PHOSPHORUS-CHLOROPHYLL  RELA- 
TIONSHIP IN  ROODEPLAAT  DAM 

Pretoria  Univ.,  (South  Africa).  Dept.  of  Botany. 
A.  J.  H.  Fieterse,  and  D.  F.  Toerien. 
Water  SA  (Pretoria),  Vol  4,  No  3,  p  105-112,  1978. 
4  Fig,  1  Tab,  27  Ref. 

Descriptors:  'Eutrophication,  'Dams,  'Phos- 
phates, 'Phosphorous,  'Chlorophyll,  'Algae, 
Tropic  level,  Limiting  factors,  Water  quality,  Nu- 
trient requirements,  Waste  assimilative  capacity, 
Water  pollution  sources,  Impoundments,  Standing 
waters,  Distribution  patterns,  Mathematical 
models,  Regression  analysis,  Water  analysis,  Vari- 
ability, 'South  Africa. 

The  relationship  between  phosphate  phosphorous 
(P04-P)  and  chlorophyll  a  was  investigated  to 
establish  a  model  for  the  eutrophication  of  the 
Roodeplaat  Dam.  Many  of  the  impoundments  in 
South  Africa  have  excessive  algae  and/or  macro- 
phyte  growths,  which  result  in  pooer  water  qual- 
ity. Surface  samples  were  taken  at  various  points  in 
the  dam  and  analyzed  for  inorganic  nitrogen  and 
phosphorous  ions.  Regression  analysis  of  the  aver- 
aged data  indicated  that  algal  growth  was  limited 
by  the  P04-P  concentration  rather  than  by  inor- 
ganic nitrogen.  A  reduction  in  the  P04  P  concen- 
tration would  then  reduce  algal  growth  and  P04  P 
concentration  data  is  more  applicable  to  South 
Africa  conditions  than  Total  P  values.  The  signifi- 
cat  relationship  between  chlorophyll  a  and  P04 
concentrations  upholds  this  conclusion.  A  model 
for  eutrophication  was  developed  for  the  Roode- 
plant  Dam  which  may  be  applicable  to  similar 
bodies  of  water.  Algal  nuisance  conditions  can  be 
expected  to  occur  above  a  phosphate  phosphorous 
concentration  of  26  micrograms  per  liter.  The  east- 
ern sections  of  the  dam  represented  the  upper 
threshold  conditions  for  algal  growth  and  phos- 
phorous loading,  probably  because  of  loading  via 
the  Pienaars  River.  The  trophic  status  and  the 
intensity  of  eutrophication  was  accurately  repre- 
sented by  the  P04-P  parameter.  (Sidney-IPA) 
W80-06037 


FLUORESCENCE:  ABSORBANCE  RATIOS-A 
MOLECULAR-WEIGHT  TRACER  OF  DIS- 
SOLVED ORGANIC  MATTER, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K. 

Kellogg  Biological  Station. 

A.  J.  Stewart,  and  R.  G.  Wetzel. 

Limnology  and  Oceanography,  Vol  25,  No  3,  p 

559-564,  May  1980.  5  Fig,  1  Tab,  21  Ref.  DOE 

EY-76-S-02-1599,   COO- 1 599- 1 50,   NSF   BMS-75- 

20322. 

Descriptors:  'Pollutant  identification,  'Organic 
matter,  'Fluorescence,  'Analytical  techniques, 
Laboratory  tests,  Lakes,  Methodology,  Analysis, 
Chromatography,  Measurement,  Hydrogen  ion 
concentration,  Leachate,  Testing  procedures, 
Chemical  analysis,  Water  chemistry,  'Lawrence 
Lake(MI),  Dissolved  organic  matter,  Absorbance 
ratios. 

Naturally  occurring  dissolved  humic  materials 
were  fractionated  according  to  molecular  weight 
by  dialysis  and  gel  permeation  chromatography. 
Components  of  higher  molecular  weight  (greater 
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A  LAYMAN'S  GUIDE  TO  IRON  BACTERIA 
PROBLEMS  IN  WELLS, 

National   Water  Well   Association,   Worthington, 

OH. 

S.  Smith. 

Water  Well  Journal,  Vol  34,  No  6,  p  40-42,  June, 

1980.  5  Fig. 

Descriptors:  'Iron  bacteria,  'Water  wells,  Corro- 
sion, Water  pollution,  Ground  water,  Disinfection, 
Chlorination,  Sulfur  bacteria,  Ammonium  com- 
pounds, Surfactants,  Slime. 

Iron  bacteria  cause  corrosion,  impart  an  unpleasant 
taste  and  odor  to  well  water,  reduce  well  capacity 
and  service  life,  and  eventually  necessitate  redevel- 
opment. They  occur  in  two  major  forms:  Gallion- 
ella  and  the  Actinomycete  group.  Iron  bacteria 
contribute  to  corrosion  by  using  up  the  protective 
iron  hydroxide  coating  on  steel  pipe,  by  providing 
a  haven  for  sulfate  reducing  bacteria  which  pro- 


GENETIC  AND  PHYSIOLOGICAL  ADAPTA- 
TION OF  THE  COPEPOD  EURYTEMORA  AF- 
FINIS  TO  SEASONAL  TEMPERATURES, 

Maryland   Univ.,   Baltimore  County,   Catonsville. 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06038 


DELAYED  BEHAVIORAL  RESPONSES  OF 
THE  BALACKNOSE  DACE  (RHINICHTHYS 
ATRATULUS)  TO  CHLORAMINES  AND  FREE 
CHLORINE, 

Marland  Univ.,  College  Station.  Center  for  Envi- 
ronmental and  Estuarine  Studies. 
J.  A.  Fava,  Jr,  and  Chu-fa  Tsai. 
Comparative  Biochemistry  and   Physiology,   Vol 
60C,  p  123-128,  1978,  3  Fig,  4  Tab,  18  Ref.  OWRT 
B-006-MD(10),14-01-0001-!910. 

Descriptors:  'Chlorine,  Effects,  'Fish,  'Toxicity, 
'Fish  behavoir,  'Blacknose  dace,  Chloramines, 
Free  chlorine,  Time  avoidance  index,  Entry  avoid- 
ance index. 
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Group  5C — Effects  Of  Pollution 

Delayed  behavioral  responses  of  the  blacknose 
dace  to  chloramines  and  free  chlorine  were  studied 
for  periods  up  to  220  min  to  demonstrate  the 
importance  of  time  as  a  factor  in  estimating  the 
behavioral  response.  Concentrations  used  were 
0.07  and  0.17  mg/1  as  total  chlorine  for  chlora- 
mines and  0.07,  0.21  and  0.47  mg/1  for  free  chlo- 
rine. Fish  avoided  both  chemicals  at  all  concentra- 
tions studied.  The  latent  period  and  median  avoid- 
ance time  of  the  fish  to  both  chemicals  decreased 
as  the  total  chlorine  concentration  increased,  and 
were  shorter  for  chloramines  than  for  free  chlo- 
rine. The  median  avoidance  time  was  shorter  than 
the  median  lethal  exposure  time  and  much  shorter 
than  the  median  survival  time.  The  results  indicate 
the  need  to  reference  statements  concerning  the 
avoidance  abilities  of  fish  to  the  particular  time 
required  for  such  a  response.  Also,  these  fish  have 
the  capability  to  avoid  chloramines  and  free  chlo- 
rine in  water  before  receiving  a  lethal  dose,  given 
the  opportunity  to  readily  find  clean  water. 
W 80-06039 


THE    MEASUREMENT    OF    TEMPERATURE 
TOLERANCE:  VERIFICATION  OF  AN  INDEX, 

Maryland    Univ.,    Baltimore    County,    Baltimore. 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06041 


ACUTE  TOXICITY  TO  GOLDFISH  OF  MIX- 
TURES OF  CHLORAMINES,  COPPER,  AND 
LINEAR  ALKYLATE  SULFONATE, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06042 


IRRIGATION  RETURN  WATER  IMPACT  ON 
SELECTED  ATTACHED  DIATOMS  IN  THE 
SACRAMENTO  RIVER,  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Land,  Air,  and 
Water  Resources. 

S.  A.  Ford,  A.  W.  Knight,  and  D.  E.  Bayer, 
vailable  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-205586, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Science  and  Engineering  Papers  4511,  July 
1980.  82  p,  6  Fig,  12  Tab,  1  Append.  (California 
Water  Resources  Center  UCAL-WRC-W-447). 

Descriptors:  'Irrigation  water,  'Return  flow,  'Bio- 
logical communitis,  'Diatoms,  'Agricultural 
runoff,  Irrigation,  Groundwater,  Surface  waters, 
Environmental  effects,  Ecology,  Water  pollution 
effects,  California,  'SacramentoRiver(CA). 

While  a  large  percentage  of  applied  irrigation 
water  is  consumed  through  evapotranspiration, 
enough  returns  to  a  ground  and  surface  waters  to 
make  irrigated  agriculture  the  largest  contributor 
of  waste  water  in  the  state.  Unfortunately,  little  is 
known  of  the  impact  these  irrigation  drainage 
waters  have  on  the  biological  communities  receiv- 
ing waters.  The  purpose  of  this  study  is  to  deter- 
mine the  effect  of  a  large  irrigation  drain  on  the 
composition  and  density  of  the  attached  diatom 
community  in  the  Sacramento  River,  California. 
Its  objectives  are  to  identify  the  dominant  attached 
diatom  species  in  the  Sacramento  river  and  the 
Colusa  Basin  Drain  at  Knights  Landing  during  the 
irrigation  season,  to  characterize  the  impacts  of 
irrigation  return  water  on  the  productivity  and 
composition  of  the  river's  attached  diatom  commu- 
nity, and  determine  the  physiochemical  properties 
of  the  returns  which  are  responsible  for  these 
impacts.  (Snyder-Cal) 
W80-06080 


SIZE-SELECTIVE  PREDATION.  LIGHT 
TRANSMISSION,  AND  OXYGEN  STRATIFI- 
CATION: EVIDENCE  FROM  THE  RECENT 
SEDIMENTS  OF  MANIPULATED  LAKES, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  Drimary  bibliographic  entry  see  Field  2H. 
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THE  EFFECT  OF  MOISTURE  ON  PHOSPHO- 
RUS DIFFUSION  IN  COAL  MINE  SPOILS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Phys- 

J.  W.  Harrell,  Jr,  and  M.  Saeed. 

Soil  Science,  Vol  129,  No  5,  p  161-265,  May  1980. 

4  Fig,  2  Tab,  12  Ref.  USDI  G0264O01. 

Descriptors:  'Phosphorus,  'Diffusion,  'Spoil 
banks,  'Coal  mines,  Strip  mines,  Soil  moisture, 
Moisture  content,  Soil,  Soil  types,  Soil  properties, 
Nutrients,  Laboratory  tests,  Data  processing,  Re- 
gression analysis,  Soil  science,  Strip  mine  reclama- 
tion. 

Phosphorus  diffusion  coefficients  (D)  have  been 
measured  as  a  function  of  water  tension  (psi)  and 
water  content  (theta)  in  topsoil  and  spoil  samples 
from  two  coal  mine  sites  in  western  North  Dakota. 
For  all  four  soils,  the  observed  dependence  of  D 
upon  psi  and  theta  can  be  well  decribed  by  equa- 
tions of  the  form  D  =  Ae  to  the  (-a  psi)power  +  B 
and  D  =K( theta  -E)  to  the  p  power  +  B  The 
results  showed  that  D  is  almost  0  for  water  con- 
tents below  that  held  at  15  bars,  and  it  increases 
rapidly  as  the  water  in  excess  of  that  held  at  15 
bars  increases.  For  most  of  the  measurements,  D  in 
the  spoil  materials,  was  greater  than  in  the  topsoils 
for  a  given  moisture  tension.  (Sims-ISWS) 
W80-06186 


ASSESSMENT  OF  THERMAL  DISCHARGES 
ON  ZOOPLANKTON  IN  CONOWINGO  POND, 
PENNSYLVANIA, 

Radiation    Management    Corp.,    Drumore,    PA. 
Muddy  Run  Ecological  Lab. 
D.  Mathur,  T.  W.  Robbins,  and  E.  J.  Purdy,  Jr. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  6,  p  937  944,  June  1980.  4  fig,  5 
tab,  15  ref. 

Descriptors:  'Thermal  pollution,  'Water  pollution 
effects,  'Zooplankton,  'Pennsylvania,  Heated 
water,  Powerplants,  Cooling  water,  Sampling, 
Data  processing,  Statistics,  Statistical  methods,  Re- 
gression analysis,  Temperature,  Water  tempera- 
ture, River  flow.  Plankton,  Effects,  Ponds,  Power- 
plant  impact,  Conowingo  Pond(PA). 

Assessment  of  the  impact  of  power  station  oper- 
ation on  zooplankton  communities  requires  separa- 
tion of  natural  variations  from  those  due  to  the 
facility.  Analysis  of  covariance  (density  of  zoo- 
plankton at  control  station,  ambient  water  tempera- 
ture, and  average  daily  river  flow  as  covariats) 
proved  powerful  in  separating  the  natural  vari- 
ations from  those  due  to  the  operation  of  Peach 
Bottom  Atomic  Power  Station  (once-through 
cooling  system)  in  Conowingo  Pond,  a  35.8-sq  km 
impoundment  on  the  lower  Susquehanna  River. 
The  covariance  technique  overcame  some  of  the 
problems  associated  with  using  ratio  of  density  at 
control  station  to  the  density  at  an  affected  station 
to  adjust  for  ambient  variations.  Significant  differ- 
ences in  adjusted  preoperational  and  postoperat- 
tional  means  occurred  but  were  not  attributable  to 
station  operation.  Multiple  regression  analysis  indi- 
cated that  an  increase  in  zooplankton  production, 
particularly  in  winter,  would  result  with  addition 
of  heated  water  when  river  flows  are  less  than  280 
cu  m/s.  The  zooplankters  were  subjected  to  an 
average  Delta  T  of  10.0  C  in  winter  and  up  to  8.0 
C  in  summer.  Zooplankton  population  showed  a 
great  amount  of  resiliency  in  Conowingo  Pond. 
(Sims-ISWS) 
W80-06190 
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REMOVAL  OF  COLOR  FROM  PAPER  MILL 
WASTE  WATERS, 

Nalco  Chemical  Co.,  Oak  Brook,  IL.  (Assignee). 
J.  J.  Svarz. 

U.S.  Patent  No  4,179,329,  3  p,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  3,  p  990,  December  18,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Industrial  wastes,  'Pulp  wastes,  Color,  Separation 
techniques,  Chemical  precipitation. 


Color  can  be  removed  from  paper  mill  waste 
waters  by  adding  to  the  waste  water,  preferably  at 
a  pH  within  the  range  of  about  2  to  about  7,  a 
relatively  small  amount  of  a  polyethylene  imine 
having  a  molecular  weight  of  at  least  300.  The 
amount  used  is  sufficient  to  form  a  complex  solid 
of  the  imine  with  the  color  bodies  which  can  then 
be  separated  by  settling  or  filtration.  The  amount 
of  the  imine  can  be  as  low  as  10  ppm  with  respect 
to  the  waste  water  or  bleachery  effluent  and,  in 
most  cases,  will  not  exceed  2,000  ppm,  depending 
upon  the  particular  imine  employed.  (Sinha-OEIS) 
W80-O6O17 


MOVEMENT  OF  HEAVY  METALS  INTO  A 
SHALLOW  AQUIFER  BY  LEAKAGE  FROM 
SEWAGE  OXIDATION  PONDS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  5B. 
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SYSTEM  FOR  ELECTROCATALYTIC  TREAT- 
MENT OF  WASTE  WATER  STREAMS, 

Omnipure,  Inc.,  Houston,  TX.  (Assignee). 

W.  A.  Krause,  and  E.  P.  Shea. 

U.S.  patent  No  4,179,347,  7  p,  3  fig,  18  ref;  Official 

Gazette  of  the  United  States  patent  Office,  Vol 

989,  No  3,  p  994-995,  December  18,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Sewage  treatment,  Water  pollution  treatment, 
Separation  techniques,  Electrolysis,  Foaming, 
Foam  separation,  Skimming,  Filtration,  Organic 
wastes. 

A  continuous  system  for  disinfecting  waste  water 
streams,  such  as  sewage  and  streams  contaning 
organic  matter  and  removing  suspended  solids  is 
disclosed.  A  waste  water  stream  is  passed  into  an 
electrolytic  cell  open  to  the  atmosphere  and  be- 
tween a  series  of  electrically  charged  parallel  elec- 
trode plates.  A  controlled  amount  of  electrolyte 
such  as  sodium  chloride  is  added  to  the  stream 
before  it  passes  through  the  electrolytic  cell. 
During  passage  between  the  electrode  plates,  a 
foam  is  generated  which  entrains  suspended  select- 
ed nutrient  solids.  The  foam  is  removed  by  skim- 
ming and/or  suction  means.  The  treated  water 
discharged  from  the  cell  is  filtered  to  remove  addi- 
tional non-nutrient  suspended  solids  not  entrained 
with  the  foam.  A  portion  of  the  treated  water  from 
the  electrolytic  cell  is  recycled  and  reinjected  into 
the  influent  stream.  Control  means  are  included  to 
control  residual  chlorine  in  the  effluent  discharged 
while  maintaining  high  dissolved  oxygen  in  the 
effluent. 
W80-06028 


REMOVAL  OF  CYANIDE  FROM  WASTE 
WATER, 

Societe  Nationale  Elf  Aquitaine,   Paris  (France). 

(Assignee). 

J-P.  Bernat. 

U.S.   Patent  No  4,179,348,   5  p,    1   Fig,    14  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  989,  No  3,  p  995,  December  18,  1979. 

Descriptors:  'patents.  'Waste  water  treatment. 
•Industrial  wastes,  'Separation  techniques,  Water 
pollution  treatment,  Electrodialysis,  Membrane 
processes,  Oxidation,  Cyanides. 

A  method  and  device  for  eliminating  the  cyanide 
ion  from  waste  water  by  anodic  oxidation  uses  an 
electrodialyzer.  Water  enters  the  anode  compart- 
ment of  the  dialyzer,  which  is  separated  from  the 
cathode  compartment  by  a  semi-permeable  dia- 
phragm permable  to  cations;  an  alkaline  solution 
travels  through  the  cathode  compartment.  No  rea- 
gent is  added.  Thus  CN-  is  oxidized  in  the  anodic 
region  of  the  electrodialyser,  and  the  cations 
which  have  travelled  through  the  diaphragm  are 
simultaneously  discharged  at  the  cathode.  In  this 
manner,  the  CN,  ions  are  eliminated  at  the  same 
time  as  the  cations  in  the  waste  water,  provided 
that  the  water  for  treatment  flows  through  the 
anode  compartment  at  a  rate  in  proportion  to  the 
electric  current  flowing  in  the  electrodialytic  cell. 
In  addition,  the  pH  has  to  be  monitored  in  the  two 
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compartments.  On  the  other  hand,  the  auxiliary 
water  conveyed  through  the  cathode  compartment 
is  given  a  suitable  salt  content  and  pH  for  the 
cations  to  be  dialysed  in  normal  manner,  the  ca- 
tions being  discharged  at  the  cathode.  (Sinha- 
OEIS) 
W80-06029 


RESEARCH  ON  NOVEL  SOLVENT  EXTRAC- 
TION SYSTEMS  FOR  INDUSTRIAL  WATER 
REUSE. 

Bend  Research,  Inc.,  OR. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-207301, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Report  to  the  Office  of  Water  Research  and 
Technology,  October  1979.  93  p,  52  Fig,  7  Tab,  22 
Ref.  OWRT  C-80033-R(8808)(l).  14-34-0001-8808. 

Descriptors:  'Solvent  extraction,  *Ion  exchange, 
•Metals,  'Separation  techniques,  Chromium, 
Cation  exchange,  Industrial  water,  *Water  reuse, 
Water  treatment. 

The  objective  of  this  program  is  to  develop  sol- 
vent-impregnated microporous  beads  for  the  ex- 
traction of  metal  ions  from  industrial  waste  waters 
to  yield  reusable  water.  Several  metal  finishing 
waste  streams  were  identified  and  investigated  in 
preliminary  studies.  Various  liquid  ion-exchange 
agents  were  screened  for  each  waste  stream  in 
order  to  find  a  satisfactory  agent  for  use  in  the 
beads.  Chromium,  nickel,  and  acid-zinc  plating 
rinse  waters  were  selected  as  the  most  promising 
applications.  The  performance  of  the  beads  was 
substantially  improved  during  the  course  of  the 
contract.  Improvements  included  reduction  of 
bead  size,  increased  bead  production  rate,  and  de- 
velopment of  beads  from  different  polymers.  Sev- 
eral bead  column  optimization  studies  were  per- 
formed, which  were  designed  to  improve  metal 
capacity  or  kinetics.  It  was  found  that  the  chemical 
nature  of  the  diluent  significantly  influenced  ex- 
traction kinetics.  The  concentration  of  active  agent 
in  the  agent-diluent  mixture  was  also  significant. 
Although  the  beads  are  in  an  early  stage  of  devel- 
opment, they  compare  favorably  with  a  cation- 
exchange  resin  in  the  treatment  of  a  synthetic 
nickel  plating  solution.  Beads  developed  for  chro- 
mium removal  exhibit  rapid  exchange  kinetics,  but 
a  low  total  capacity. 
W80-06032 


INDUSTRIAL  WATER  REUSE  WITH  COUP- 
LED TRANSPORT  MEMBRANES. 

Bend  Research,  Inc.,  OR. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-206014, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Report  to  the  Office  of  Water  Research  and 
Technology,  September  1979.  91  p,  51  Fig,  6  Tab, 
12  Ref.  OWRT  C-80139-R(8802)(l).  14-34-0001- 
8802. 

Descriptors:  *Ion  transport,  *Membrane  processes, 
•Metals,  'Separation  techniques,  Membranes, 
Water  purification,  Chromium,  Copper,  Industrial 
water,  Water  reuse,  Water  treatment,  Ion  ex- 
change. 

The  objective  of  this  program  is  to  develop  coup- 
led transport  membranes  for  the  treatment  of  in- 
dustrial wastewaters,  allowing  water  reuse.  Several 
metal-containing  waste  streams  from  the  primary 
metals  industry  were  identified  as  potential  candi- 
dates for  the  application  of  coupled  transport  mem- 
branes. These  membranes  consist  of  a  liquid  ion- 
exchange  agent  constrained  within  the  pores  of  a 
microporous  polymeric  support,  forming  a  liquid 
membrane.  Coupled  transport  was  successfully 
demonstrated  with  flat  sheet  membranes  for  syn- 
thetic rinse  solutions  of  chromium,  zinc,  and 
copper.  Chromium  was  concentrated  by  a  factor  of 
nearly  10,000  from  a  dilute  feed  solution  to  a 
concentrated  product  solution,  indicating  excellent 
potential  for  recovery  of  a  concentrated  product. 
The  composition  of  the  diluent  used  to  dilute  the 
liquid  ion-exchanger  in  the  membrane  had  a  major 
effect  on  the  metal  ion  flux.  The  flux-limiting  step 
in  metal  transport  was  determined  to  be  membrane 
diffusion,  rather  than  reaction  kinetics.  The  most 


promising  metal  waste  stream  applications  were 
also  studied  with  hollow  fiber  membranes,  which 
comprise  a  more  favorable  geometry  for  industrial 
application  of  coupled  transport.  Chromium  and 
zinc  exhibited  the  highest  fluxes.  The  economics  of 
coupled  transport  membranes  for  the  recovery  of 
metal  values  and  reuse  of  rinse  waters  appears  to 
be  favorable. 
W80-06033 


WATER  QUALITY  CONTROL  AND  MANAGE- 
MENT OF  ANIMAL  WASTES  THROUGH  CUL- 
TURE WITH  SELECTED  FISHES, 

Illinois  Natural  History  Survey,  Urbana. 
D.  H.  Buck,  and  R.  J.  Baur. 

Available  from  the  National  Technical  Information 
Services  as  PB80-206188,  Price  codes:  A07  in 
paper  copy,  A01  in  microfiche.  Water  Resources 
Center,  University  of  Illinois,  Research  Report 
151,  April  1980.  118  p,  6  Fig,  35  Tab,  55  Ref. 
OWRT  A-083-ILL(4),  14-34-001-8015. 

Descriptors:  'Biological  treatment,  'Waste  treat- 
ment, 'Carp,  Fish,  Primary  productivity,  Water 
pollution  control,  Water  quality  control,  Animal 
wastes,  Ponds,  Chinese  carp,  Polyculturc. 

This  study  evaluated  the  contributions  of  four  Chi- 
nese carps  to  the  biological  treatment  of  organical- 
ly polluted  waters.  Results  established  that  through 
consumption  of  large  quantities  of  organic  matter, 
both  living  (plankton,  bacteria)  and  dead  (detritus, 
feces),  the  four  carps  in  proper  densities  can  signifi- 
cantly improve  the  quality  of  organically  polluted 
waters  and  that  properly  designed  systems  would 
have  practical  application  for  small  communitis, 
livestock  producers,  and  food  processors.  Four 
Chinese  carps  were  added  to  the  four  oxidation 
ponds  receiving  swine  wastes.  The  carps  used 
were  chosen  for  their  feeding  habits:  the  silver 
carp  (Hypophthalmichthys  molitrix)  filters  sus- 
pended materials;  the  bighead  carp  (Aristichthys 
nobilis)  filters  zooplankton;  the  grass  carp  (Cteno- 
pharyngodon  idella)  ingests  coarse  vegetation;  the 
common  carp  (Cyprinus  carpio)  consumes  benthos 
and  detritus  including  fish  feces.  The  study  was 
conducted  in  four  segments,  spanning  a  total  of 
four  years,  using  different  variables  in  each  seg- 
ment. 
W80-06034 


PROCESS  FOR  TREATING  WASTE  WATER, 

Sumitomo  Durez  Co.  Ltd.,  Tokyo  (Japan).  (Asig- 

nee). 

E.  Sumi. 

U.S.   Patent  No  4,179,365,  4  p,    1   Tab,   11   Ref; 

Official  Gazette  of  the  United  States  patent  Office, 

Vol  989,  No  3,  p  1000,  December  18,  1979. 

Descriptors:    'Patents,    'Waste  water   treatment, 

•Water    polllution    treatment,  Organic    wastes, 

Phenols,  Separation  techniques,  Activated  sludge, 
Microorganisms. 

A  process  treats  waste  liquor  or  waste  water  con- 
taining phenols  by  means  of  activated  sludge. 
Excess  free  phenols  essentially  harmful  to  aerobic 
bacteria  and  fungi  present  in  the  activated  sludge 
are  removed  by  means  of  a  phenol  recovery  plant. 
The  resulting  effluent  is  treated  in  a  large  condi- 
tioning tank  bringing  the  resulting  liquor  in  contact 
with  activated  sludge,  preferably  under  a  low 
BOD  load,  to  obtain  a  clan  trated  water  through 
the  function  of  microorganisms.  The  treated  water 
is  recycled  to  a  large  conditioning  tank  thereby 
achieving  preliminary  treatment  of  the  waste 
water,  an  approach  toward  a  closed  system  treat- 
ment of  waste  water.  (Sinha-OEIS) 
W80-06036 


METHOD  FOR  THE  BIOLOGICAL  PURIFICA- 
TION OF  EFFLUENT  AND  THE  PLANT  FOR 
CARRYING  OUT  THE  PROCESS, 

Union  Carbide  Corp.,  New  York.  (Assignee). 
J.  R.  Kaelin. 

U.S.  Patent  No  4,179,366,  7  p,  4  Fig,  8  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  3,  p  1000,  December  18,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
♦Water  pollution  treatment,  'Water  purification, 


Oxygen,  Oxygenation,   Activated  sludge,   Equip- 
ment, Flow. 

Effluent  to  be  biological  purified  is  poured  serially 
through  three  interconnected  tanks  with  the  first 
two  tanks  acting  as  activation  tanks  and  the  last 
tank  acting  as  a  post-clarification  tank.  After  the 
concentration  of  activated  sludge  in  the  first  tank 
has  dropped  to  a  predetermined  value,  the  flow 
through  the  tanks  is  reversed  so  that  the  last  tank, 
previously  the  post  clarification  tank,  acts  as  one  of 
the  activation  tanks  and  the  first  tank,  previously 
one  of  the  activation  tanks,  acts  as  the  post  clarifi- 
cation tank,  which  the  middle  tank  continues  to 
operate  as  the  other  of  the  activation  tanks.  An 
aerator  is  provided  in  each  tank  and  the  aerators  in 
the  first  and  last  tanks  are  switched  on  or  off 
depending  upon  the  direction  of  flow  of  effluent. 
(Sinha  -  OEIS) 
W80-06059 


POLYMER  TO  AGGLOMERATE  RESOLVED 
EMULSIONS, 

Nalco  Chemical  Co.,  Oak  Brook,  IL.  (Assignee). 
R.  L.  Bradley,  and  F.  A.  Mauceri. 
U.S.  Patent  No.  4,179,369,  6  p,  1  Fig,  2  Tab,  2  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  3,  p  1001,  /December  18,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Industrial  wastes,  Oil 
pollution,  Emulsions,  Separation  techniques,  Oil 
recovery. 

A  method  of  resolving  a  water-in-oil  sludge  (emul- 
sion) to  separate  an  oil  phase  and  a  water  phase, 
comprises  the  steps  of  treating  the  sludge  while 
being  agitated  with  a  demulsifying  agent  to  break 
the  emulsion  and  an  acrylamide  polymer  to  hold 
the  separate  phases  resolved.  (Sinah-OEIS) 
W80-06065 


ASSESSMENT  OF  SEWAGE  LAGOONS  AS  PO- 
TENTIAL FISH  CULTURE  SITES  IN  WEST 
CENTRAL  WISCONSIN, 

Wisconsin  Univ.-LaCrosse.  Dept.  of  Biology. 
S.  P.  AveLallemant,  and  J.  W.  Held. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204662, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Cener,  University  of  Wisconsin, 
Madison  Technical  Report  WIS  WRC  80-10,  1980. 
83  p,  1  Fig,  41  Tab,  101  Ref.  OWRT-A-078- 
WIS(l),  14-34-0001-8053,  14-34-0001-9053 

Descriptors:  'Waste  water,  'Sewage  effluents,  Ef- 
fluents, 'Waste  water  treatment,  Oxidation  la- 
goons, 'Sewage  lagoons,  'Aquicultue,  Minnows, 
Fish  farming,  Bait  fishing,  Lagoons. 

The  potential  of  wastewate  treatment  lagoons  in 
Wisconsin  for  culturing  fathead  minnows  (Pim- 
phales  promelas)  was  considered.  The  efficacy  of 
this  treatment  strategy  in  terms  of  improving  efflu- 
ent water  quality  by  reclaiming  nutrients  in  the 
form  of  fish  biomass  and  reducing  treatment  costs 
by  providing  marktable  bait  fish  was  assessed. 
Wastewater  lagoon  systems  located  in  19  counties 
in  west-central  Wisconsin  were  assessed  as  poten- 
tial fish  culture  sites  during  1978  and  1979.  Deci- 
sions were  based  on  field  masurements  of  tempera- 
tue  and  dissolved  oxygen  (DO),  number  of  la- 
goons, loading  rates,  and  24-hr,  on-site  cage  bioas- 
says  with  fathead  minnows.  Water  samples  for 
chemical  and  phytoplankton  analyses  were  collect- 
ed every  2  weeks  from  May  through  September  at 
10  of  the  facilities  during  1979.  Successful  fish 
culture  in  wastewater  treatment  lagoons  appears  to 
depend  on  the  loading  rate  and  design  capacity  of 
the  facilities  considered.  High  levels  of  amonia- 
nitrogen  and  low  levels  of  DO  were  major  limita- 
tions to  fish  culture  in  sewage  lagoons.  Character- 
ises of  lagoon  systems  with  a  high  probability  of 
culture  success  include  moderate  loading  rates, 
pretreatment  of  waste,  and  aeration.  Fish  culture  in 
wastewater  lagoons  may  provide  a  harvestable  by- 
product which  could  help  offset  operating  costs. 
W80-06076 


DEVICE  FOR  PURIFICATION  OF  LIQUIDS, 
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L.  A.  H.  Hakansson. 

U.S.  Patent  No  4,179,376,  5  p,  1  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  989,  No  3,  p  1004,  December  18,  1979. 

Descriptors:  'Patents,  *Waste  water  treatment, 
•Industrial  wastes,  'Water  pollution  treatment, 
Separation  techniques,  Flocculation,  Chemical  pre- 
cipitation, Filtration,  Equipment,  Filters. 

A  device  for  purification  of  liquids,  especially 
waste  water  from  industrial  processes  includes  a 
flocculation  chamber  having  means  for  a  supply  of 
a  flocculant,  a  precipitation  or  sedimentation 
chamber  for  separation  of  the  precipitate  and  a 
filter  unit  for  further  purification.  The  filter  unit  is 
arranged  as  an  annular  filter  array  having  substan- 
tially radially  arranged,  inclined  lamellas  and  is 
slidably  and  rotatably  arranged  on  a  vertical  outlet 
tube  in  the  precipitation  or  sedimentation  chamber. 
The  filter  array  is  provided  with  a  float  member 
which  keeps  it  in  predetermind  height  relative  to 
the  surface  of  the  liquid.  The  flocculation  chamber 
comprises  an  annular,  upwardly  open  channel  and 
is  arranged  around  the  filter  array.  A  cylindrical 
casing  having  apertures  is  arranged  between  the 
filter  array  and  the  annular  flocculation  chamber 
and  is  arranged  to  slowly  rotate  around  the  outlet 
tube  so  that  the  filter  array  follows  the  casing  in  its 
rotational  movement.  (Sinha-OEIS) 
W80-06172 


PROCESS  AND  APPARATUS  FOR  WASTE 
WATER  TREATMENT, 

Mitsubishi  Rayon  Co.  Ltd.,  Tokyo  (Japan).  (As- 
signee). 

H.  Onishi,  R.  Numazawa,  and  H.  Takeda. 
U.S.  Patent  No  4,181,604,  7  p,  2  Fig,  2  Tab,  3  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  1,  p  248,  January  1,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  Organic  wastes,  Bio- 
logical treatment,  Aerobic  bacteria,  Microorgan- 
isms, Oxygen,  Equipment,  Hollow  fibers. 

Waste  water  containing  organic  pollutants  is  puri- 
fied by  biological  treatment  with  aerobic  microor- 
ganisms supported  on  hollow  fibers  having  micro- 
porous  walls  through  which  oxygen  is  supplied  to 
the  microorganisms.  The  hollow  fibers  have  an 
outside  diameter  of  0.01-3  mm.  The  microorgan- 
isms are  supported  on  the  outside  of  the  hollow 
fibers  by  introducing  oxygen  into  the  interior  of 
them.  Waste  water  is  supplied  to  the  exterior  of  the 
hollow  fiber.  (Sinha-OEIS) 
W80-06179 


VACUUM  SEWAGE  SYSTEM, 

Burton  Mechanical  Contractors,  Inc.,  Rochester, 

IN.  (Assignee). 

B.  E.  Foreman,  and  M.  A.  Jones. 

U.S.  Patent  No  4,   179,  371,  6  p,  6  Fig,  2  Ref; 

Official  Gazette  of  the  United  States  Patent  No 

989,  No  3  p  1001-1002,  December  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  Sewage  treatment, 
Equipment,  Flow,  Sewerage,  Vacuum  systems. 

The  invention  relates  to  sewage  systems  which 
utilize  differential  air  pressure  to  create  flow  in 
contrasts  to  conventional  gravity-operated  and 
positive  pressure  sewer  systems.  The  invention  is 
directed  to  providing  apparatus  and  a  method  for 
transporting  a  sewage  mass  from  a  source  to  a 
collection  means.  A  pressure  differential  is  main- 
tained between  them.  Sewage  is  injected  into  a 
conduit  and  forms  a  hollow  cylinder.  When  no 
sewage  is  being  transported,  the  conduit  has  sub- 
stantially the  same  pressure  throughout.  Injector 
means  are  provided  which  is  a  valve  opened  in 
response  to  a  predetermined  condition.  (Sinha- 
OEIS) 
W80-06181 


APPARATUS  FOR  THE  TREATMENT  OF 
WASTEWATER, 

Dravo  Corp.,  Pittsburgh,  PA.  (Assignee). 
E.  S.  Savage,  and  J.  J.  Chen. 


U.S.  Patent  No  4,179,374,  7  p,  2  Fig,  8  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  3,  p  1003,  December  18,  1979. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  Sewage  treatment, 
Anaerobic  conditions,  Denitrification,  Nitrates, 
Oxidation,  Filters,  Equipment. 

An  apparatus  for  the  treatment  of  wastewater  has 
an  enclosed  unit  providing  a  faculative  zone  where 
a  mixture  low  in  dissolved  carbon  comprising  raw 
sewage  and  partially  processed  sewage  undergoes 
denitrification  brought  about  by  faculative  organ- 
isms contained  in  the  prevailing  low  oxygen  envi- 
ronment. Effluent  from  the  faculative  zone  is 
charged  into  an  enclosed  columnar  oxidation  unit 
where  a  controlled  flow  of  air  or  oxygen  oxidizes 
nitrogen  compounds  present  in  raw  sewage  into 
nitrates.  Part  of  the  effluent  from  this  columnar 
oxidation  unit,  where  the  limited  flow  of  oxygen 
has  been  mostly  consumed  in  oxidizing  the  nitro- 
gen compounds  and  is  low  in  dissolved  oxygen,  is 
recycled  to  the  faculative  zone  and  part  flows  into 
a  columnar  denitrification  zone  where  anaerobic 
microorganisms  substantially  completely  remove 
nitrogen  as  gas  from  the  nitrates  producing  an 
effluent  with  a  low  nitrate  content.  Columnar  oxi- 
dation units  and  denitrification  units  are  in  essen- 
tially deep-bed  filters.  Also  the  faculative  zone  is 
provided  in  a  columnar  unit.  (Sinha-OEIS) 
W80-06193 

5E.  Ultimate  Disposal  Of  Wastes 


REGIONAL  GROUND  WATER  FLOW  NEAR  A 
HIGH-LEVEL  RADIOACTIVE  WASTE  RE- 
POSITORY, 

Dames  and  Moore,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-06018 


A  MODEL  TO  ASSESS   MIGRATION   FROM 
SHALLOW  LAND  BURIAL  FACILITIES, 

Dames  and  Moore,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W80-06019 


POTENTIAL  SUBSURFACE  ZONES  FOR 
LIQUID-WASTE  STORAGE  IN  FLORIDA, 

Geological  Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 
J.  A.  Miller. 

Florida  Bureau  of  Geology  Map  Series  94,  1979.  1 
Sheet,  4  Fig,  9  Ref. 

Descriptors:  'Subsurface  mapping,  'Liquid  wastes, 
'Underground  waste  disposal,  'Waste  storage, 
•Florida,  Injection  wells,  Deep  wells,  Aquifers, 
Hdyrogeology,  Saline  water,  Aquitards,  Planning. 

Deep-well  injection  of  liquid  wastes  into  saline 
aquifers  in  Florida  can  be  an  alternative  to  surface 
disposal  in  some  areas.  However,  conditions  for 
deep-well  injection  are  not  suitable  everywhere. 
General  subsurface  geohydrologic  conditions  are 
described  for  the  State  of  Florida,  and  areas  are 
delineated  where  subsurface  zones  occur  that 
appear  capable  of  accepting  injection  from  a  single 
deep  well  at  a  rate  of  1  million  gallons  per  day 
without  excessive  pressure  buildup  in  the  receiving 
zone  or  injection  well.  All  zones  mapped  contain 
water  with  a  dissolved-solids  concentration  greater 
than  10,000  milligrams  per  liter  and  are  bounded 
above  and  below  by  low-permeability  materials. 
The  northern  and  central  peninsular  parts  of  Flor- 
ida are  the  least  suitable  areas  for  waste  injection. 
In  the  western  panhandle  of  the  State,  an  extensive 
sand  of  low  to  moderate  permeability  is  a  potential 
injection  zone.  In  southern  peninsular  Florida,  two 
high  permeability  zones  found  in  carbonate  rocks 
extend  over  large  areas  and.  where  they  contain 
saline  water,  are  the  most  suitable  injection  zones 
in  the  State.  (Kosco-USGS) 
W80-06057 


5F.  Water  Treatment  and 
Quality  Alteration 


WATER  TREATMENT  FOR  SMALL  PUBLIC 
SUPPLIES, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

H.  G.  Folster,  D.  B.  Wilson,  S  Hanson,  and  R. 

Duran. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-202930, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

WRRI  Report  No  119,  February   1980.  54  p,   10 

Tab,  4  Append.  OWRT  T-0009(7515K3). 

Descriptors:  'Water  treatment,  'Reverse  osmosis, 
•Electrodialysis,  'Desalination  processes,  'Chemi- 
cal precipitation,  Conductivity,  Salinity,  New 
Mexico,  Heavy  metals,  Cadmium,  Mercury,  Zinc, 
Equipment,  Variability. 

Reverse  osmosis  and  electrodialysis  water  treat- 
ment techniques  were  applied  to  saline  water  in 
San  Jon  and  Alamogordo,  New  Mexico.  Labora- 
tory studies  of  selective  cation  removal  by  precipi- 
tation to  remove  trace  heavy  metals  in  water  sup- 
plies were  continued.  The  mobil  van  unit  contain- 
ing the  water  treatment  equipment  was  moved 
from  San  Jon  to  Alamogordo.  Electrodialysis  of 
water  at  San  Jon  reduced  the  salinity  from  1000 
ppm  to  87  ppm,  and  reverse  osmosis  decreased  the 
conductivity  from  1300  to  220  (SW,  spiral  wound 
nodule)/  30  (HFF,  hollow  fine  fiber).  Water  recov- 
ery after  the  treatment  processes  ranged  from  78  to 
85%.  Desalting  at  Alamogordo  reduced  the  salin- 
ity from  about  1300  ppm  to  about  78  ppm  and 
reverse  osmosis  reduced  the  conductivity  from 
about  1880  to  130  (SW)/120  (HFF).  Sulfide  pre- 
cipitation of  heavy  metal  cations  (cadmium,  mer- 
cury, and  zinc)  was  performed  on  the  water  sam- 
ples and  analysis  of  variance  or  F-tests  were  car- 
ried out  for  each  set  of  rate  data.  Precipitation  rate 
was  found  to  be  most  significant  at  pH  9  and  an 
increase  in  temperature  above  10  degrees  C  re- 
duced the  precipitation  rate.  All  of  the  chemical 
analyses  and  operation  logs  of  both  locations  are 
reported  in  tabular  form.  (Sidney-IPA) 
W80-06007 


A   LAYMAN'S   GUIDE  TO   IRON   BACTERIA 
PROBLEMS  IN  WELLS, 

National   Water   Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5C. 

W80-06016 


THE  APPROPRIATE  TECHNOLOGY  OF  PRO- 
MOTING SAFE  WATER  SUPPLY  IN  AFRICA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria). 

B.  Z.  Diamant. 

Aqua,  No  3,  p  0047-0049,   1980.   1   Tab,   17  Ref. 

Descriptors:  'Water  supply  development,  'Public 
health,  'Safety,  'Water  quality,  Water  purification, 
Waste  water  treatment,  Sewage  treatment,  Tech- 
nology, Planning,  Decision  making,  Political  as- 
pects, Filtration,  Chlorination,  Social  aspects.  Irri- 
gation, Wells,  Monitoring,  Maintenance.  'Africa. 

Possible  solutions  and  factors  influencing  the  de- 
velopment of  safe  water  supplies  in  Africa  are 
discussed.  Safe  water  is  a  major  issue  in  Africa  and 
it  is  estimated  that  only  1  out  of  3  African  rural 
people  will  drink  disease-free  water  in  1980.  The 
problem  mainly  affects  the  rural  areas  where  83% 
of  the  African  people  live.  The  planning  of  safe 
water  supply  development  should  take  into  ac- 
count national  policy,  sociological  considerations, 
simultaneous  approaches,  water  supply,  water 
treatment,  and  surveillance.  National  policy  should 
involve  simultaneous  programs  of  safe  water  and 
adequate  waste  disposal  The  appropriate  technol- 
ogy should  be  employed  such  as  simple  hand 
pumps  and  shallow  dug  wells  so  that  the  people 
will  accept  it  and  be  able  to  easily  operate  the 
equipment.  Roof  catchments  of  corrugated  metal 
are  excellent  for  collecting  safe  drinking  water  and 
also  for  i  proving  housing.  Proper  waste  disposal 
prograr       re  necessary  to  prevent  contamination 
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of  the  water  supply.  Waste  water  can  be  used 
effectively  in  most  cases  for  crop  irrigation.  Slow 
sand  filtration  and  bleaching  powder  chlorination 
are  simple  forms  of  water  treatment.  The  success 
of  a  safe  water  development  program  will  also 
depend  on  effective  surveillance,  health  checks  and 
maintenance.  (Sidney-IPA) 
W80-06119 


WATER  SOFTENING  SYSTEM, 

J.  W.  Braswell. 

U.S.  Patent  No  4,181,605,  10  p,  10  Fig,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  1,  p  248-249,  January  1,  1980. 

Descriptors:  *Patents,  'Water  treatment,  'Water 
quality  control,  'Water  softening,  Ion  exchange, 
Resins,  Control  systems,  Instrumentation,  Waste 
dilution,  Regeneration. 

The  water  softening  system  employs  a  treatment 
tank  containing  a  mineral  bed  of  ion-exchange 
resin  granules,  a  brine  tank,  and  a  a  valve  for 
periodically  cycling  water  throgh  the  mineral  bed 
for  removing  hardness  and  other  undesirable  fac- 
tors. A  diluted  brine  solution  is  passed  through  the 
bed  in  an  opposite  direction  to  its  normal  service 
flow  to  recondition  and  flush  the  bed.  The  control 
for  the  system  includes  electrically  operated  sole- 
noid diaphram  valves,  and  a  plunger  valve  respon- 
sive to  water  pressures,  for  controlling  and  regulat- 
ing the  flow  of  water  and  brine  through  the  miner- 
al bed.  A  venturi  aspirator  is  incorporated  in  the 
plunger  valve  whereby  a  saturated  brine  solution  is 
drawn  and  with  controlled  dilution  is  caused  to 
flow  in  a  direction  opposite  to  service  flow 
through  the  mineral  bed.  (Sinha-OEIS) 
W80-06180 

5G.  Water  Quality  Control 


REGULATION  OF  LAND  USE  PRACTICES 
FOR  AREAS  SURROUNDING  AQUIFERS  - 
ECONOMIC  AND  LEGAL  IMPLICATIONS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  6E. 
W80-06O02 


MANAGEMENT  MODEL  OF  A  GROUND 
WATER  SYSTEM  WITH  A  TRANSIENT  POL- 
LUTANT SOURCE, 

Stanford  Univ.,  CA.  Dept.  of  Geology. 

S.  M.  Gorelick,  I.  Remson,  and  R.  W.  Cottle. 

Water  Resources  Research,  Vol  15,  No  5,  p  1243- 

1249,  October,    1979.   6  Fig,    1   Tab,    12   Ref,    1 

Append. 

Descriptors:  'Water  management(Applied), 
'Ground  water,  'Water  quality,  'Computer 
models,  Pollutants,  Approximation  method,  Water 
supply,  Waste  disposal,  'Aquifer  management. 

This  paper  describes  an  aquifer  management  model 
to  determine  the  maximum  concentration  allow- 
able at  a  transient  pollutant  source  to  meet  space- 
dependent  ground  water  quality  requirements.  The 
model  is  demonstrated  using  a  one-dimensional 
ground  water  system  with  a  single  pollutant  source 
at  an  adjacent  stream  for  single-period  and  repeat- 
ed-period pollutant  discharges.  The  Crank-Nicol- 
son  numerical  approximation  of  the  convective- 
dispersive  equation  is  used  in  the  management 
model.  The  pollutant  source  concentration  is  treat- 
ed as  a  parameter  in  the  resulting  system  of  linear 
equations.  The  concentrations  throughout  the 
system  are  defined  and  manipulated  as  functions  of 
this  parameter  for  each  time  step.  The  parameter  is 
maximized  by  comparison  of  ground  water  quality 
limits  with  the  ground  water  solute  concentration 
at  the  corresponding  nodes.  The  final  value  of  the 
parameter  is  the  maximum  concentration  allowable 
in  the  source  water  over  the  management  period. 
The  model  is  conceptually  applicable  to  more 
complicated  one-dimensional  and  two-dimensional 
problems.  Any  numerical  approximation  that  gen- 
erates a  system  of  linear  equations  may  be  incorpo- 
rated into  the  pollutant  source  model.  The  model 
enables  ground  water  managers  to  balance  water 


supply  and  waste  disposal  needs  while  maintaining 
quality  over  long  periods.  (Purdin-NWWA) 
W80-06015 


EVALUATION  OF  INDUCED  INFILTRATION 
BETWEEN  THE  RIVER  SKERNE  AND  THE 
MAGNESIAN  LIMESTONE  IN  SOUTH  EAST 
DURHAM, 

Plymouth  Polytechnic  (England).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-06020 


GROUND  WATER  POLLUTION  BY  SEPTIC 
TANK  DRAIN  FIELDS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

F.  B.  DeWalle,  and  R.  M.  Schaff. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,   Vol   106,  No  EE3,   p  631-648,  June, 
1980.  7  Fig,  5  Tab,  11  Ref. 

Descriptors:  'Water  pollution,  'Ground  water, 
•Septic  tanks,  'Soil  disposal  fields,  Washington, 
Sampling,  Chemical  analysis,  Surface  water,  Cor- 
relation analysis,  Coliforms,  Pollutants,  Cation  ex- 
change, Water  quality. 

This  paper  presents  the  results  of  a  study  on 
ground-water  contamination  by  septic  tank  effluent 
in  Central  Pierce  County,  Washington.  Chemical 
analyses  were  collected  on  386  ground  water  sam- 
ples from  98  wells  with  depths  ranging  from  210 
feet  to  1,064  feet  and  yields  ranging  from  10  gpm 
to  3,500  gpm.  A  correlational  analysis  showed  high 
correlations  among  calcium,  magnesium  and  bicar- 
bonate and  low  values  among  nitrate,  chloride,  and 
sodium  reflecting  sewage  effluent  contamination. 
In  unsewered  areas  with  high  septic  tank  density  a 
negative  correlation  was  noted  between  calcium 
and  sodium,  possibly  indicating  a  cation  exchange. 
This  hypothesis  is  supported  by  the  observation 
that,  over  a  30-year  period,  there  was  a  gradual 
increase  of  calcium  and  chloride  concentration  and 
an  almost  constant  sodium  content.  Depth  profiles 
similarly  showed  low  sodium  concentrations  at  all 
depths  but  high  calcium  and  nitrate  concentrations 
near  the  surface,  decreasing  to  lower  values  at 
depth.  The  highest  nitrate  and  coliform  concentra- 
tions occur  in  the  winter  when  infiltrating  precipi- 
tation dissolves  and  leaches  these  contaminants 
downward.  Restricting  septic  tank  installation  in 
densely  populated  areas  will  probably  reduce  the 
rate  of  ground  water  deterioration.  (Purdin- 
NWWA) 
W80-06023 


REGULATORY  AND  ENVIRONMENTAL  IM- 
PLICATIONS OF  GROUND  WATER  HEAT 
PUMPS, 

National  Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-06030 


MICROBIOLOGICAL  ASSESSMENT  OF 
RIVER  WATER  CONTAMINATION  BY  FISH 
HATCHERY  EFFLUENT, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

J.  C.  Leong,  and  J.  L.  Fryer. 

Report  WRRI  66,  March  1980.  165  p.  OWRT  C- 

7620(No  7251)(1),  14-34-0001-7251. 

Descriptors:  'Fish  diseases,  'Fish  hatcheries, 
Hatchery  effluent,  'Viruses,  Virus  detection,  'Sal- 
monoids,  Fish  casualties,  Water  quality,  Water  pol- 
lution sources. 

Since  1973,  there  has  been  at  least  one  major  viral 
epizootic  at  an  Oregon  fish  hatchery  each  year. 
This  research  proposal  is  concerned  with  the  mi- 
crobiological quality  of  the  water  released  into  the 
Oregon  watershed  after  a  viral  epizootic  and  the 
impact  of  releasing  this  virus-containing  water  on 
environment.  The  following  research  accomplish- 
ments were  made:  (1)  Development  of  methods  for 
concentrating  IHNV  and  IPNV  from   water  by 


polymer  two-phase  separation  and  graduated  pore- 
size  membrane  filtration,  (2)  Development  of  meth- 
ods to  increase  the  sensitivity  of  laboratory  meth- 
ods for  detecting  IHNV  and  IPNV  by  proper  host 
cell  selection  and  pretreatment  of  cells  with  poly- 
brene,  (3)  Development  of  models  for  the  virus- 
carrier  state  in  vitro,  (4)  Demonstration  that  IHNV 
will  grow  in  mosquito  cells.  This  result  suggests  an 
insect  vector  for  IHNV  transmission,  (5)  Demon- 
stration that  IHNV  will  grow  in  mammalian  cells 
at  16  C.  However,  no  phenotypic  mixing  was 
observed  in  cell  cultures  doubly  infected  with 
VSV  and  IHNV,  (6)  U.V.  irradiation  of  virus- 
containing  water  was  effective  in  eliminating 
IHNV  and  IPNV  from  the  water  in  a  flow- 
through  system,  and  (7)  Quantitation  of  the  virus 
released  in  hatchery  effluent  water  during  an 
IHNV  epizootic.  This  study  has  shown  that  large 
quantities  of  virus  are  released  into  the  environ- 
ment during  spawning  of  infected  fish  and  during  a 
viral  epizootic.  This  virus-contaminated  water  can 
be  a  contributing  factor  in  maintenance  and  en- 
largement of  a  virus-carrier  population  of  fish  in 
the  wild. 
W80-06083 


FLOTATION  PUMP  DEVICE, 

R.  J.  Aide. 

U.S.  Patent  No  4,179,243,  6  p,  3  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
989,  No  3,  p  963-964,  December  18,  1979. 

Descriptors:  'Patents,  'Aeration,  'Water  treat- 
ment, 'Equipment,  Water  quality  control,  Pumps, 
Bodies  of  water,  Lakes,  Pumping. 

The  invention  relates  to  aerating  devices  for  aerat- 
ing lakes,  ponds,  and  reservoirs  and  the  like.  A 
pumping  device  is  provided  which  has  a  telescop- 
ing pipe  structure  for  pumping  water  from  the 
bottom  of  a  lake  up  to  the  surface  of  the  lake.  The 
telescoping  pipe  is  pivotally  mounted  to  a  raft  to 
pivot  from  horizontal  to  a  vertical  position  so  that 
the  device  may  be  installed  into  the  lake  by 
moving  the  raft  and  telescoping  structure  out  onto 
the  lake  while  the  pipe  is  horizontal  and  then 
allowing  the  pipe  to  pivot  to  a  vertical  position 
when  the  raft  has  reached  the  desired  location  in 
the  lake  for  pumping.  (Sinha-OEIS) 
W80-06124 
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DEMONSTRATION  OF  AN  ANALYTIC 
MODEL  FOR  ESTABLISHING  WATER  RE- 
SOURCES DEVELOPMENT  PRIORITIES, 

Oklahoma  Univ.,  Norman.  Bureau  of  Water  and 
Environmental  Resources  Research. 
G.  W.  Reid,  and  T.  W.  K.  Leung. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204449, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report,  September  1979.  70  p,  28  Fig,  17  Tab,  16 
Ref.  OWRT  A-089-OKLA(1). 

Descriptors:  'Priorities,  'Water  development, 
'Decision  making,  'Indexing,  Economic  feasibil- 
lity,  Legisltion,  resources  development,  Cost-bene- 
fit analysis,  State  governments,  Economic  justifica- 
tion, Environmental  effects,  Planning,  Impound- 
ments, Budgeting,  Comprehensive  planning. 

A  priority  system  for  Oklahoma  water  resource 
development  projects  based  on  an  anlytical  model 
is  reported.  Single  Index  and  Double  Index  Ap- 
proaches were  used  to  develop  the  priority  listings 
which  may  be  very  useful  for  the  State  decision 
maker  in  the  funding  of  proposed  water  resources 
projects.  Seven  arbitrarily  selected  water  projects 
(five  impoundments  and  two  water  treatment  facil- 
ities) with  adequate  pertinent  data  were  used  for 
this  study.  Groundwater  development  projects 
were  not  included  because  they  seldom  contain 
enough  useful  data  for  decisions  to  be  based  on  and 
the  environmental  assessment  of  such  projects  is 
quite  controversial.  Some  initial  computation  was 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6B — Evaluation  Process 

necessary  to  convert  the  data  from  the  projects 
into  a  usable  form.  From  the  data,  a  single  compo- 
sition score  or  priority  index  was  generated  by  the 
Single  Index  Approach.  Two  indices,  a  demand 
index  and  a  desirability  index  were  given  by  the 
Double  Index  Approach  and  several  cluster  groups 
of  projects  were  formd.  The  later  approach  seems 
most  useful,  the  model  is  flexible,  and  it  appears 
that  project  type  or  size  has  no  effect  on  the 
priority  ranking.  Data  availability  is  critical  for 
complete  priority  assessment.  (Sidney-IPA) 
W80-06008 


of  management  thresholds  will  also  be  necessary  to 
establish  the  economics  of  the  available  reading 
and  billing  methods,  choice  of  water  meters,  meth- 
ods of  record  keeping,  frequency  of  reading,  and 
maintenance.  An  automatic  control  system  would 
be  economically  justified  if  the  sum  of  the  prob- 
ability of  an  error  time  the  consequences  of  the 
error  was  greater  than  the  cost  of  the  system. 
Decision  makers  should  also  pay  special  attention 
to  the  quality  of  service  in  relationship  to  the 
management  techniques  employed.  (Sidney-IPA) 
W  80-06 120 


increase  in  water  bills  was  not  seen  as  a  viable 
funding  method.  There  is  a  need  to  study  current 
policies  governing  recreation  at  drinking  water 
reservoirs  in  Massachusetts.  The  recreation  carry- 
ing capacity  of  these  resources  should  be  studied  to 
determine  if  present  use  levels  can  be  increased 
without  altering  present  treatment  practices. 
W80-06157 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


WATER  RESOURCE  PRESERVATION:  PER- 
SONAL VALUES  AND  PUBLIC  SUPPORT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Politi- 
cal Science. 
J.  C.  Pierce. 

Environment  and  Behavior,  Vol  11,  No  2,  p  147- 
161,  June  1979,  3  Tab,  26  Ref.  OWRT-A-069- 
WASH(5),  14-31-0001-5048. 

Descriptors:  *Water  resources,  'Preservation, 
•Aesthetics,  'Social  values,  'Attitudinal  surveys, 
Conservation,  Social  aspects,  Surveys,  'Washing- 
ton, Value,  Water  conservation,  Public  sector.  En- 
vironment, Attitudes,  Behavior,  Motivation,  Psy- 
chological aspects. 

This  article  relates  individual's  personal  values  to 
their  support  for  water  resources  preservation;  re- 
sults are  dominated  by  a  single-value-a  world  of 
beauty.  Preference  for  a  world  of  beauty  enters 
into  calculations  of  most  types  of  people  when 
supporting  or  opposing  environmental  quality.  Re- 
sults suggest  shared  value  perceptions  implied  by 
environmental  policy.  However,  a  substantial  por- 
tion of  the  variance  in  support  for  preservation 
remains  unexplained.  Separate  analyses  are  re- 
quired to  assess  these  idiosyncratic  value  relation- 
ships with  environmental  policy  alternatives.  The 
relationship  between  personal  values  and  support 
for  water  resources  preservation  was  assessed  from 
data  obtained  in  a  mail  questionnaire  survey  of 
household  heads  in  Washington  State  in  1974. 
Seven  possible  water  use  priorities  were  identified: 
agriculture,  preservation,  domestic,  energy,  indus- 
try, recreation,  and  transportation.  Personal  values 
were  measured  by  the  Milton  Rokeach  inventory. 
Water  policy  self-interest  measures  such  as  water- 
front property  ownership  and  water  resource  use 
level  were  also  included.  Public  orientations  to 
water  resource  preservation  are  related  to  personal 
values.  Values  also  more  consistently  relate  to 
preservation  support  among  individuals  with  great- 
er self-interest  in  water  resource  policy.  (Dano- 
vich-Wisconsin) 
W  80-06043 


PRESENT  METHODS  AND  PROSPECTIVES 
IN  WATER  METER  READING  AND  BILLING 
(METHODES  ACTUELLES  ET  PROSPEC- 
TIVES EN  MATIERE  DE  RELEVE  DES  COMP- 
TEURS  ET  DE  FACTURATION  DES  CONSOM- 
MATIONS  D'EAU), 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 
(Belgium). 
A.  Desmed. 

Aqua,  No  3,  p  0055-0065,  1980.  3  Fig,  41  Ref. 
(English  Summary). 

Descriptors:  'Water  measurement,  'Optimization, 
•Instrumentation,  'Automatic  control,  Water 
rates,  Measurement,  Cost-benefit  analysis,  Water 
costs,  Wages,  Decision  making,  Management,  Eco- 
nomics, Projections,  Planning,  Cost  repayment, 
Maintenance  costs,  Social  aspects. 

Several  methods  for  the  optimization  of  water 
meter  reading  and  billing  are  discussed.  The  cost  of 
remote  meter  reading  and  automatic  meter  reading 
is  high,  but  a  reduction  in  cost  could  result  if 
water,  gas,  and  electric  meters  were  grouped  to- 
gether in  one  system.  Manual  reading  costs  have 
continued  to  increase  because  of  wage  increases 
and  optimization  of  this  system  would  entail  cut- 
backs in  the  number  of  meters  read,  number  of 
readings,  and  the  institution  of  consumer  self-read- 
ing. Efficiency  could  also  be  improved  with  com- 
plete automation  in  all  aspects  of  data  processing: 
reading,  billing,  and  collection.  The  determination 


OPTIMUM  MANAGEMENT  OF  WATER 
METERS:  WAYS  AND  MEANS, 

Societe    Lyonnaise    des    Eaux    et    de    l'Eclairage 

(France). 

J-F.  Bost. 

Aqua,  No  3,  p  0066-0068,  1980.  7  Fig. 

Descriptors:  'Water  measurement,  'Instrumenta- 
tion, 'Optimization,  'Management,  Water  rates, 
Flow,  Economics,  Performance,  Reliability,  Water 
utilization,  Planning,  Variability,  Cost-benefit  anal- 
ysis, Maintenance  costs,  Water  meters. 

The  precision  of  five  types  of  volume  water  meters 
in  five  large  urban  areas  in  France  was  investigated 
to  develop  an  optimized  management  policy  for 
each  water  distribution  system.  Errors  in  the  meter 
reading  result  from  very  low  flow  rates,  leaks, 
differences  between  various  models,  or  aging  of 
the  instrument.  These  factors  tend  to  give  an  un- 
derestimation of  the  actual  water  consumption.  At 
high  flowrates  (above  320  liters  per  hour),  the  age 
of  the  meter  influenced  the  measurement  error. 
About  7%  of  the  water  consumption  was  not 
measured  because  the  flow  was  too  low  to  be 
recorded.  Replacement  of  old  meters  after  more 
than  ten  years  of  service  may  be  justified,  but 
marginally  economical.  More  tests  of  the  influence 
of  jammed  meters  and  flowrates  below  320  liters 
per  hour  will  be  performed  in  the  future.  (Sidney- 
IPA) 
W80-06121 


PUBLIC  ATTITUDES  TOWARD  THE  RECRE- 
ATIONAL USE  OF  DRINKING  WATER  RES- 
ERVOIRS IN  MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Landscape 
Architecture  and  Regional  Planning. 
L.  R.  Klar,  Jr.,  W.  H.  Bumgardner,  and  A.  Ghinn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-207509, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Massachusetts  Publication  No  114,  1980.  72  p.  26 
Tab,  23  Ref,  1  Append.  OWRT  A-107-MASS(1). 
14-34-0001-9023. 

Descriptors:  'Multiple  purpose  reservoirs,  'Recre- 
ation facilities,  'Effects,  'Water  quality,  'Potable 
water,  Outdoor  recreation,  Outdoor  recreation 
planning,  Drinking  water  reservoirs,  Quabbin  res- 
ervoir, Recreation  demand,  Recreation  user  char- 
acteristics, Outdoor  recreation  policy,  'Reservoir 
management,  Recreation  participation,  Willingness 
to  pay,  Telephone  survey,  Water  quality,  Social 
survey,  Drinking  water  managers. 

This  study  identified  public  attitudes  among  Massa- 
chusetts residents  toward  the  recreational  use  of 
drinking  water  reservoirs  including  Quabbin  Res- 
ervation, the  state's  largest  water  supply  source. 
Results  were  compared  to  the  findings  of  two 
related  studies  on  the  same  topic.  The  first  assessed 
attitudes  among  recreational  users  of  Quabbin  Res- 
ervation and  the  second  surveyed  attitudes  of 
water  supply  managers.  Data  for  this  study  were 
obtained  through  telephone  interviews  with  961 
randomly  selected  adults  throughout  the  state. 
Most  people  favored  a  moderate  recreational  use- 
level  of  reservoirs  and  support  was  expressed  by  a 
majority  of  respondents  for  a  number  of  activities 
which  are  presently  not  allowed  at  Quabbin.  Only 
6  activities  were  not  favored  by  a  majority.  Those 
classified  as  Quabbin  users  were  especially  in  favor 
of  certain  activities.  A  majority  of  respondents 
stated  that  state  funds  should  be  used  to  finance 
recreation  at  drinking  water  reservoirs  and  that 
user  fees  were  also  appropriate.   Paying  a  slight 


DESALTING  HANDBOOK  FOR  PLANNERS. 

Catalytic,  Inc.,  Philadelphia,  PA. 

For  primary  bibliographic  entry  see  Field  3A. 

W80-06013 


EFFICIENCY  AND  EQUITY  IN  MANAGE- 
MKNT  OF  AGRICULTURAL  WATER  SUP- 
PLIES, 

California  Univ.,  Davis.  Dept.  of  Agricultural 
Economics. 

R.  E.  Howitt,  W.  C.  Watson,  and  C.  F.  Nuckton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-207699, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Giannini  Foundation  of  Agricultual  Economics, 
Information  Series  79-1  Bulletin  1892,  March  1979. 
29  p,  3  Fig,  3  Tab,  2  Append.  (California  Water 
Resources  Center  Project  UCAL-WRC-W-526). 
OWRT-B-187-CAL(03). 

Descriptors:  'Agriculture,  'Economics,  'Math- 
ematical models,  'Groundwater,  'Surface  water, 
•Water  supply,  'Crop  production,  'Water  costs, 
California,  Irrigation  efficiency,  land,  Energy, 
Water. 

This  quadratic  programming  model  is  an  irrigation 
orientated  extension  of  a  model  developed  by 
Adams,  King,  and  Johnston  and  considers  a  possi- 
ble 370  production  activitis  for  nine  field  crops  and 
28  seasonal  vegetable  crops.  The  state  of  California 
is  divided  into  14  production  regions  each  with 
two  irrigable  soil  types.  The  regions  are  based  on 
homogeneity  of  climate,  soil  type,  and  water  costs 
and  availability.  Regional  production  activities  are 
constrained  by  the  physial  availability  of  land, 
water,  and,  in  a  few  cases,  by  processing  capacity, 
maximum  statewide  production  is  also  constrained 
for  all  commodities.  Data  on  yields  and  production 
costs  are  from  University  of  California  Agricultur- 
al Extension  Service  estimates.  Perennia'  crops  are 
not  included  in  the  model,  but  the  available 
amounts  of  ground  and  surface  water  in  the  model 
were  adjusted  regionally  to  allow  for  perennial 
requirements.  This  additional  constriction  is  con- 
sistent with  state  and  federal  water  allocation 
policy  decisions  made  in  1977.  The  model's  objec- 
tive function  of  maximizing  consumers'  surplus  and 
producers'  quasi-rent  yields  the  optimum  crop  mix 
subject  to  constrained  amounts  of  land,  energy, 
and  water.  (Snyder-California). 
W80-06081 


CROP  PRODUCTION  AND  WATER  SUPPLY 
CHARACTERISTICS  OF  KERN  COUNTY, 

California  Univ.,  Davis.  Dept.  of  Agricultural 
Economics 

W.  D.  Watson,  C  F  Nuckton.  and  R.  E.  Howitt 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-205552, 
Price  codes:  A06  in  paper  copy.  A01  in  microfiche. 
Giannini  Foundation  of  Agricultural  Economics, 
Information  Series  80-1  Bulletin  1895,  April  1980. 
96  p,  19  Tab,  4  Plates,  1  Append.  (California  Water 
Resources  Center  Project  UCAL-WRC-W-526). 
OWRT-B-187-CAL(4). 

Descriptors:  'Water  supply,  Agriculture.  'Crop 
production,  'Economics,  'Irrigation,  'Water  costs, 
•Available  water.  Walter  quality,  California, 
•Kern  County(CA). 

An  account  of  agricultural  production  in  Kern 
county.  California,  is  given  in  this  report,  with 
particular  emphasis  on  that  all-important  compo- 
nent-water for  irrigation.  We  have  brought  togeth- 
er in  one  place  an  abundance  of  informatin  accu- 
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mulated  over  a  two  year  period  from  many  and 
diverse  sources.  The  collection  and  arrangement  of 
the  data  should  prove  directly  useful  to  Kern 
County  planners.  It  may  also  serve  a  broader  pur- 
pose, for  kern  County  water  probems  and  possible 
solutions  are  paradigmatic  of  those  in  other  parts 
of  this  semi-arid  state  in  the  not-too-distant  future. 
The  analysis  of  the  water  supply  situation  and 
water  costs  in  Kern  County,  therefore,  merits  the 
attention  of  state-level  warer  strategists.  Informatin 
was  gathered  both  from  published  sources  and 
from  conversations  with  many  experts.  The  histori- 
cal framwork  of  Kern  County  agriculture  can  be 
viewed  as  a  series  of  production  stabilization  pla- 
teaus, for  whenever  the  available  water  supply 
became  a  binding  constraint,  no  additional  acreage 
was  irrigated.  Then  as  more  water  became  availa- 
ble, expansion  occurred.  Feasibility  studies  made 
prior  to  supplemental  water  projects  and  post- 
project  evaluations  were  a  main  source  of  informa- 
tion. (Snyder-California) 
W80-06082 

6E.  Water  Law  and  Institutions 


REGULATION  OF  LAND  USE  PRACTICES 
FOR  AREAS  SURROUNDING  AQUIFERS  - 
ECONOMIC  AND  LEGAL  IMPLICATIONS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

M.  M.  Huffmire,  and  F.  C.  Reitman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202484. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Research  Project  Technical  Completion  Report, 
1979.  19  p.  OWRT  A-082-CONN(1).  14-34-0001- 
9007. 

Descriptors:  'Aquifers,  'Ground  water,  'Aquifer 
protection,  'Aquifer  recharge  areas,  Aquifer  man- 
agement, Planning,  'Connecticut,  'Land  use  con- 
trols, 'Cost-benefit  analysis. 

Evidence  indicates  that  many  of  Connecticut's 
high  yield  aquifers  are  already  contaminated  and 
that  without  immediate  action  to  restrict  harmful 
surface  practices,  they  will  be  followed  by  others. 
Economic  evidence  indicates  that  the  State  as  a 
whole  can  reap  substantial  benefits  by  an  intelli- 
gently conceived  and  implemented  program  of 
land  use  monitoring  and  water  resource  planning, 
but  that  such  a  program  can  only  be  undertaken 
through  additional  legislation  and  funding.  Current 
legal  mechanisms  for  the  orderly  management  of 
water  resources  are  insufficient  and  need  overhaul. 
Greater  stress  must  be  placed  on  long-term  plan- 
ning on  the  regional  level,  and  strong  institutional 
arrangements  to  implement  this  planning  process 
are  necessary. 
W80-06002 


REGULATORY  AND  ENVIRONMENTAL  IM- 
PLICATIONS OF  GROUND  WATER  HEAT 
PUMPS, 

National   Water  Well   Association,   Worthington, 

OH. 

T.  E.  Gass. 

Water  Well  Journal,  Vol  34,  No  6,  p  26-28,  June, 

1980.  1  Fig,  1  Tab. 

Descriptors:  'Heat  pump,  'Regulation,  'Environ- 
mental effects,  'Ground  water,  Effluents,  Waste 
water  disposal,  Injection  wells,  Underground 
waste  disposal,  State  governments,  Local  govern- 
ments, Computer  programs,  Model  studies, 
Aquifers,  Heating,  Cooling,  Thermal  pollution, 
Water  quality,  Water  chemistry,  On-site  investiga- 
tions. 

Regulations  affecting  the  use  of  ground  water  heat 
pumps  impose  various  requirements  on  well  con- 
struction, ground  water  use  and  quality,  and  efflu- 
ent disposal.  Discharge  of  thermally  altered  water 
to  surface  water  is  regulated  by  the  National  Pol- 
lutant Discharge  Elimination  System  while  dis- 
charge to  wells  falls  under  the  Federal  Under- 
ground Injection  Control  Program.  Ground  water 
use  regulations  do  not  significantly  affect  heat 
pump  growth.  However,  state  and  local  regula- 
tions may  impose  severe  restrictions  on  ground 


water  heat  pump  use.  The  National  Water  Well 
Association  and  the  National  Association  of  State 
Legislators  are  working  with  state  officials  to 
change  existing  regulations.  The  EPA  awarded  a 
contract  to  NWWA  to  assess  the  environmental 
implications  of  widespread  ground  water  heat 
pump  use.  A  computer  program  was  developed  to 
simulate  the  long-term  thermal  impact  on  nearly 
every  type  of  hydrogeologic  environment  and 
with  any  heating  and  cooling  loads.  Temperature 
changes  vary  from  10  degree  F  within  10  feet  of 
the  return  well  to  1  degree  F  at  a  distance  of  100 
feet.  If  the  ground  water  heat  pump  is  used  for 
both  heating  and  cooling,  the  extent  and  degree  of 
temperature  alteration  are  greatly  reduced. 
Changes  in  ground  water  quality  and  viscosity 
were  not  detected  in  a  field  demonstration. 
(Purdin-NWWA) 
W80-06030 


EFFICIENCY  AND  EQUITY  IN  MANAGE- 
MENT OF  AGRICULTURAL  WATER  SUP- 
PLIES, 

California    Univ.,    Davis.    Dept.    of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6C. 

W80-06081 


CROP  PRODUCTION  AND  WATER  SUPPLY 
CHARACTERISTICS  OF  KERN  COUNTY, 

California    Univ.,    Davis.    Dept.    of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6C. 

W80-06082 

6F.  Nonstructural  Alternatives 


THE  IMPACT  OF  NONSTRUCTURAL  FLOOD 
ABATEMENT  MEASURES  ON  PATTERNS  OF 
INDUSTRIAL  LOCATION, 

Shippensburg  State  Coll.,  PA.  Dept.  of  Economics 
and  Management  Science. 
D.  D.  Singer,  and  J.  W.  Kohn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202526, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Institute  for  Research  on  Land  and  Water  Re- 
sources The  Pennsylvania  State  University  Univer- 
sity Park.  Research  Project  Technical  Completion 
Report,  June  1980,  123  p,  6  Fig,  20  Tab,  88  Ref. 
OWRT  A-052-PA(l).  14-34-0001-9040. 

Descriptors:  'Flood  plains,  'Floods,  'Industries, 
•Abatement,  Model  studies,  Flood  damage,  Storm- 
flow,  Rainfall,  Streamflow,  Runoff,  Land  use,  Eva- 
potranspiration,  Groundwater,  Population,  Coal 
mines,  'Susquehanna  River  Basin,  'Simulation 
model,  Computer  program,  Stage  feet  function, 
Damage  function,  Hydrologic  characteristics,  Sto- 
chastic analysis. 

This  report  outlines  the  hydrologic  and  economic 
characteristics  of  the  Susquehanna  River  Basin, 
and  analyzes  flood  damages  and  the  effect  of  non- 
structural flood  abatement  measures.  A  new 
method  of  estimating  flood  damages  is  needed, 
since  current  methods  do  not  allow  for  the  actual 
nature  of  flood  risk  and  are  inherently  biased 
against  the  use  of  nonstructural  relative  to  structur- 
al flood  damage  abatement  measures.  Actual  pat- 
terns of  industrial  location  in  the  Susquehanna 
River  Basin  are  examined,  and  modifications  made 
to  the  theory  of  industrial  location  under  the  threat 
of  flood.  The  report  concludes  that  the  location  of 
an  industrial  facility  in  a  flood  plain  reflects,  under 
many  circumstances,  rational  behavior  on  the  part 
of  the  firm.  Proximity  to  markets  and  rail  transpor- 
tation provide  significant  market  economies  for 
industry.  Existing  flood  damage  abatement  systems 
rely  excessively  on  structural  relative  to  nonstruc- 
tural measures;  the  greater  use  of  nonstructural 
measures  would  reduce  the  risk  associated  with  the 
location  and  encourage  the  industrial  use  of  such 
land.  (Tsong-Pa) 
W80-06011 


POST-FLOOD  RECOVERY  AND  HAZARD 
MITIGATION:  LESSONS  FROM  THE  MASSA- 
CHUSETTS COAST,  FEBRUARY,  1978, 


Data  Acquisition — Group  7B 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

R.  H.  Piatt,  and  G.  M.  McMullen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-207517, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Water  Resources  Research  Center,  University  of 

Massachusetts  Publication  No.  115,  1980.  101  p,  4 

Fig,  1 1  Tab,  44  Ref. 

Descriptors:  'Floods,  'Floodplains,  Coast,  Natural 
hazard,  Storms,  Disaster,  'Flood  damge,  'Flood 
plain  insurance,  Flood  plain  zoning,  Hazards,  Wa- 
tershed protection  and  flood  prevention  act,  Mas- 
sachusetts, 'Flood  recovery  help,  Flood  insurance. 

Responsibility  for  response  to  flood  disasters  has 
historically  evolved  from  reliance  on  privare,  local 
and  state  efforts  to  a  predominantly  federal  role. 
The  federal  government  now  expends  billions  of 
dollars  annually  for  flood  protection,  emergency 
relief  and  long-term  recovery.  U.S.  flood  policy 
has  emerged  in  thre  stages:  (1)  the  Structual  Era; 
(2)  Unified  Floodplain  Management;  and  (3)  Post- 
Flood  Mitigation.  State  3,  represents  an  integrated 
response  to  bloodplain  management,  utilizing 
structural  and  nonstructural  controls,  and  focusing 
on  the  prevention  of  repetitive  losses.  The  Great 
blizzard  and  Coastal  Flooding  of  February  1978 
was  one  of  the  most  devastating  natural  disasters  to 
strike  New  England  in  modern  times.  Although 
damage  assessments  vary  widely,  over  25,000 
homes  were  affected  and  over  300  destroyed  in 
Massachusetts.  Private  domstic  losses  were  valued 
at  $172.4  million;  natural  resource  losses,  $7  mil- 
lion; Federal  Disaster  Assistance  Administration 
(FDAA)  costs  for  coordination,  relief,  and  recov- 
ery were  $190  million.  This  diaster  provided  the 
opportunity  to  assess  out  national  commitment  to 
reducing  flood  losses.  Federal,  state  and  municipal 
programs  for  land  acquisition/relocation,  wetland 
protection  and  restriction,  and  post-disaster  regula- 
tions fo  reconstruction  were  tested.  Despite  the 
early  optimism  of  some  public  officials,  no  'high 
risk'  coastal  property  was  publicly  acquired  and  no 
families  were  publicly  relocated  from  disaster 
areas.  Many  of  the  affected  structures  were  al- 
lowed to  be  rebuilt  without  elevation  and  flood- 
proofing  because  they  were  deemd  not  to  have 
sustained  damage  beyond  50%  of  their  pre-storm 
fair  market  value.  The  Mass.  Wetlands  Protection 
Act  yielded  some  mitigation  benefits  due  to  local 
Conservation  Commission  efforts. 
W80-06156 

6G.  Ecologic  Impact  Of 
Water  Development 

ESTROGEN    SEX    REVERSAL    OF    TILAPIA 
AUREA, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

For  primary  bibliographic  entry  see  Field  81. 
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FLUID  FLOW  IN  NATURALLY  FRACTURED 
RESERVOIRS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W80-06024 


7B.  Data  Acquisition 


A  FIELD  EXERCISE  ON  GROUND  WATER 
FLOW  USING  SEEPAGE  METERS  AND  MINI- 
PIEZOMETERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
D.  R.  Lee,  and  J.  A.  Cherry. 
Journal  of  Geological  Education,  Vol  27,  No  1,  p 
6-10,  January,  1980.  4  Fig,  1  Tab,  8  Ref. 

Descriptors:  'Education,  'Hydrogeology, 
•Ground  water  movement,  'Piezometers,  'Seep- 
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age,  'Instrumentation,  'On-site  data  collections, 
Water  quality,  Pollutants,  Hydrologic  data,  Lim- 
nology, Lake  beds,  Streams,  Estuaries,  Surface- 
ground  water  relationships. 

Basic  principles  of  hydrogeology  and  surface- 
ground  water  relationships  were  clearly  demon- 
strated to  university  students  with  the  aid  of  two 
inexpensive  devices:  a  miniature  piezometer  and  a 
seepage  meter.  These  two  devices  provide  infor- 
mation on  the  flow  net,  the  flux  and  velocity  of 
water  moving  along  the  flow  lines  at  and  near  the 
interface,  and  ground  water  quality.  Student  inves- 
tigations can  involve  the  identification  of  ground 
water  inflow  or  outflow  areas  in  lakes,  streams,  or 
estuaries,  measurement  of  the  spatial  and  temporal 
variations  in  seepage  flux  through  bottom  sedi- 
ments, identification  of  zones  of  subsurface  pollut- 
ant migration  into  surface  waters,  measurement  of 
the  ground  water  component  of  the  water  budget 
of  a  lake  or  pond,  or  the  role  of  ground  water  in 
fluvial  erosion  and  deposition.  The  construction 
and  use  of  the  mini-piezometers  and  seepage 
meters  are  described  in  detail.  Construction  materi- 
als can  be  acquired  for  less  than  25  dollars.  In  a 
matter  of  a  few  hours,  the  devices  can  be  installed, 
monitored,  and  removed.  (Purdin-NWWA) 
W80-06014 


DRILL  PROVIDES  UNMIXED  SAMPLES, 

World  Water,  Vol  3,  No  4,  p  39,  April,  1980.  1  Fig. 

Descriptors:  'Dual-tube  drilling,  'Rotary  drilling, 
•Drilling  samples,  Water  loss,  Operating  costs, 
Collapse. 

A  new  rotary  drilling  method,  dual-tube  drilling, 
provides  accurate  data  on  potential  yield  of 
aquifers  by  drawing  up  unmixed  continuous  forma- 
tion samples.  In  addition,  it  has  lower  operating 
costs  and  results  in  straighter  holes  with  fewer 
washout  zones.  This  method  is  based  on  the  use  of 
double-walled  or  concentric  flush-jointed  drill 
pipe.  The  hole-cleaning  air  or  fluid  is  circulated 
down  the  annulus  between  the  inner  and  outer 
pipes  to  the  drill  bit  where  it  flushes  the  samples  up 
through  the  center  tube  at  high  velocity.  Since  the 
outer  tube  supports  the  hole,  surface  casing  can  be 
eliminated.  This  system  can  maintain  circulation 
even  while  drilling  in  caving  or  fractured  strata. 
Oual-tube  drilling  can  use  a  variety  of  rotary  bits, 
but  favors  top-head  drive  rigs  overrotary  table 
rigs.  The  high  penetration  rates  with  this  system 
results  in  lower  costs.  In  some  cases  costs  for 
drilling  and  sampling  have  been  cut  by  70  percent. 
(Purdin-NWWA) 
W80-O6O45 


DRAFT,  CONSTRUCTION  AND  OPERATION 
OF  A  SEQUENTIAL  RAIN  SAMPLER, 

Utrecht  Rijksuniversiteit  (Netherlands).  Inst,  voor 

Meteorologie  en  Oceanografie. 

W.  A.  H.  Asman. 

Water,  Air,  and  Soil  Pollution,  Vol  13,  No  2,  p 

235-245,  June  1980.  10  Fig,  2  Tab,  11  Ref. 

Descriptors:  'Sampling,  'Chemistry  of  precipita- 
tion, Rainfall,  Equipment,  Design,  Water  chemis- 
try, Rain  gages,  Rainfall  intensity,  Chemicals,  Cal- 
cium, Chloride,  Sodium,  Nitrogen,  Sulfur,  Pollut- 
ants, path  of  pollutants,  Water  pollution,  Sequen- 
tial rain  samplers. 

Sequential  sampling  of  rain  on  a  volume  basis 
presents  fewer  problems  than  sampling  on  a  time 
basis.  The  optimum  diamenter  of  the  collector 
opening  depends  on  the  rainfall  statistics,  the  size 
of  the  sample  needed  for  chemical  analysis,  and  the 
total  number  of  samples  that  has  to  be  collected. 
The  sampler  described  in  this  paper  consists  of  a 
square  polyethylene  funnel  of  0.64  sq  m  and  a 
fraction  collector  with  250  polypropylene  tubes  of 
39  ml,  which  is  activated  by  a  rain  detector.  Each 
fraction  corresponds  to  about  0.05  mm  of  rainfall. 
The  funnel  is  covered  by  a  roller  blind  that  auto- 
matically rolls  up  when  it  starts  to  rain.  Evaluation 
of  the  system  leads  to  the  conclusion  that  the 
collector  opening  can  be  made  smaller  (by  0.20  sq 
m),  that  the  measured  rainfall  rate  depends  on  the 
averaging  time,  and  that  all  other  surfaces  of  the 
sampling  setup  should  be  covered  with  inert  mate- 
rial. (Sims-ISWS) 


W80-06084 


RAIN  DROP  SIZES  AND  RAINFALL  RATE 
MEASURED  BY  DUAL-POLARIZATION 
RADAR, 

Ruthrford  and  Appleton  Lab.,  Slough  (England). 
M.  P.  M.  Hall,  S.  M.  Cherry,  J.  W.  F.  Goddard, 
and  G.  R.  Kennedy. 

Nature,  Vol  285,  No  5762,  p  195-198,  May  22, 
1980.  5  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Rainfall,  'Radar,  'Remote  sensing, 
Particle  size,  Ice,  Snow,  Hail,  Spatial  distributions. 
Rainfall  intensity,  Equipment,  Instrumentation, 
Mesurement,  Meteorology,  Dual-polarization 
radar. 

A  rapidly  switched  dual-polarization  radar  tech- 
nique was  used  for  the  first  time  to  obtain  two- 
dimensinal  spatial  distributions  of  the  statistical 
characteristics  of  the  sizes  and  concentration  of 
raindrops  in  rain.  These  were  obtained  using  a 
high-resolution  10-cm  wavelength  radar,  and  the 
data  were  used  to  estimate  rainfall  rates  within 
small  volumes  to  a  much  greater  accuracy  than  is 
available  from  conventional  radar  measurements. 
The  technique  also  gave  a  clear  distinction  be- 
tween ice  particles  and  raindrops.  (Sims-ISWS) 
W80-06087 


DIURNAL  RAINFALL  VARIATION  IN 
NORTHEAST  BRAZIL, 

Conselho  Nacional  de  Desenvolvinento  Cientifico 
e  Technologico,  Rio  de  Janeiro  (Brazil);  and  Insti- 
tute de  Pesquisas  Espaciais,  Sao  Jose  dos  Campso 
(Brazil). 

For  primary  bibliographic  entry  see  Field  2B. 
W80-06094 


PERFORMANE  OF  V.H.F.  AERIALS  CLOSE 
TO  A  SNOW  SURFACE, 

British   Antarctic   Survey,   Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W80-06098 


RUNOFF  SYNTHESIS  USING  LANDSAT  AND 
SCS  MODEL, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-06131 


A  SAMPLER  FOR  COHESIVE  SEDIMENT  IN 
THE  BENTHIC  BOUNDARY  LAYER, 

University  Coll.  of  Swansea  (Wales).  Dept.  of 
Chemical  Engineering. 

R.  Bryant,  D.  J.  A.  Williams,  and  A.  E.  James. 
Limnology  and  Oceanography,  Vol  25,  No  3,  p 
572-576,  May  1980.  3  Fig,  3  Ref. 

Descriptors:  'Sampling,  'Equipment,  'Sediments, 
On-site  tests,  Instrumentation,  Suspended  solids, 
Foreign  research,  'Wales,  Benthic  boundary  layer. 

A  sampling  apparatus  for  collecting  sediment  sus- 
pensions from  the  benthic  boundary  layer  has  been 
developed  and  tested.  Samples  are  collected  in 
evacuated  pressure-resistant  bottles  by  activation 
of  solenoid  valves  used  to  release  the  vacuum.  The 
behavior  of  the  apparatus  with  respect  to  water 
velocity  was  assessed  from  direction  and  inclino- 
meter sensors  attached  to  its  main  frame.  The 
apparatus  has  been  tested  at  a  depth  of  30  m  in  the 
Bristol  Channel  in  water  velocities  of  1-2  m/s. 
Profiles  of  suspended  sediment  in  the  boundary 
layer  were  derived  from  gravimetric  analysis  of 
the  samples  collected.  An  important  characteristic 
of  the  sampler  is  that  under  conditions  of  apprecia- 
ble water  movement,  samples  are  collected  from 
the  oncoming  water  and  not  from  a  self-induced 
turbulent  field.  However,  this  would  not  be  true  in 
calm  water.  (Humphreys-ISWS) 
W80-06132 


AN  AUTOMATED  SYSTEM  FOR  MEASURING 
SOIL  WATER  POTENTIAL  GRADIENTS  IN  A 
RH1ZOTRON  SOIL  PROFILE, 


Science  and   Education  Administration,  Auburn, 

AL. 

For  primary   bibliographic   entry   see   Field   2G. 

W80-06185 


PROFILE  SOIL  MOISTURE  FROM  SURFACE 
MEASUREMENTS, 

Science  and  Education  Administration,  Beltsville, 

MD.  Hydrology  Lab. 

For   primary   bibliographic   entry   see   Field   2G. 

W80-06200 

7C.  Evaluation,  Processing  and 
Publication 


USER'S  GUIDE  TO  UIMIP  AND  MTRX, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

K.  H.  Yoo,  and  J.  R.  Busch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202476, 
Pnce  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Idaho  Water  Resources  Research  Institute,  Univer- 
sity of  Idaho  Partial  Research  Technical  Comple- 
tion Report,  May  1980.  103  p,  4  Fig,  9  Ref,  4 
Append.  OWRT  B-041-IDA(1). 

Descriptors:  'Linear  programming,  'Algorithms, 
•Computer  programs,  Programming  languages, 
Data  processing.  Mathematical  models,  Operations 
research,  Economics,  Optimization. 

A  systematic  discussion  of  the  UIMIP  integer 
linear  programming  program  is  presented  in  this 
user's  manual.  Users  should  have  a  basic  knowl- 
edge of  linear  programming,  mathematical  pro- 
gramming, algorithms,  and  FORTRAN  program- 
ming. Direct  access  files  are  used  to  reduce  the 
computer  memory  size  required  for  integer  solu- 
tions and  intermediate  tableau  and  row  and  column 
identification  tables  are  saved  on  a  disk  file  during 
the  integer  solution.  An  integer  programming 
problem  as  large  as  a  continuous  programming 
problem  can  be  solved  on  a  computer  of  a  given 
size,  but  more  CPU  time  is  necessary  for  file 
assessment.  A  revised  simplex  method  could  cut 
down  computing  time  and  core  size  requirements. 
The  organization  of  the  program  is  described  in 
detail  and  the  four  calling  programs  for  subroutine 
(DEFINE  FILE,  DIMENSION,  DOUBLE  PRE- 
CISION, and  DATA)  are  discussed.  The  data 
input  formats,  coding  procedures  and  examples, 
and  illustrations  of  a  proper  card  deck  are  present- 
ed and  guidelines  for  efficient  use  and  error  correc- 
tion are  included.  A  matrix  generating  program 
(MTRX)  for  UIMIP  is  available.  Sample  solutions 
for  a  small  and  a  large  sized  problem  are  included. 
(Sidnev-IPA) 
W80-06006 


MANAGEMENT  MODEL  OF  A  GROUND 
WATER  SYSTEM  WITH  A  TRANSIENT  POL- 
LUTANT SOURCE, 

Stanford  Univ.,  CA.  Dept.  of  Geology. 

For  primary'   bibliographic   entry   see   Field   5G. 

W80-O6O15 


A  MODEL  TO  ASSESS  MIGRATION  FROM 
SHALLOW  LAND  BURIAL  FACILITIES, 

Dames  and  Moore,  Los  Angeles.  CA. 

O.  I.  Oztunali,  and  A.  E.  Aikens. 

Dames  and  Moore  Engineering  Bulletin  50,  p  21- 

30,    December,    1979.    4   Fig,    7   Tab,    6   Ref,    1 

Append. 

Descriptors:  'Computer  models,  'Radioactive 
waste  disposal,  'Landfills,  'Mass  transfer,  Migra- 
tion. Hazardous  wastes,  Radioisotopes,  Aquifer 
characteristics,  Dispersion,  Model  studies. 

A  mass  transport  model  for  shallow-buried  hazard- 
ous wastes  is  described.  Criteria  for  model  devel- 
opment and  required  factors  are  outlined  The 
model  assumes  a  stationary,  homogeneous,  and  iso- 
tropic porous  medium  with  a  saturated  and  unsatu- 
rated zone  containing  an  incompressible  fluid  of 
constant  viscosity.  The  model  was  applied  to  mi- 
gration of  radioactive  and  nonradioactive  hazard- 
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ous  wastes  from  a  shallow  landfill.  Results  of  the 
radioactive  waste  simulation  for  four  different  sites 
show  that  the  effectiveness  of  each  site  depends  on 
the  radionuclides  to  be  disposed  of  and  on  each 
site's  particular  combination  of  hydrogeological 
and  radiochemical  characteristics.  The  model  can 
be  related  conceptually  to  other  dispersion  meth- 
odologies and  discharge  surfaces  and  is  ideally 
suited  for  comparative  quantitative  evaluations  and 
sensitivity  analyses.  It  can  be  simplified  for  a 
single-zone  problem  and  can  be  extended  to  time- 
dependent  sources.  It  is  not  limited  by  the  magni- 
tude of  space  and  time  considerations.  It  can  evalu- 
ate a  given  site,  select  the  most  suitable  site  among 
several  candidates,  or  determine  the  extent  of  engi- 
neering or  waste  quantity  limitations  on  the  source 
term.  (Purdin-NWWA) 
W80-06019 


SINGULARITIES         IN         DARCY         FLOW 
THROUGH  POROUS  MEDIA, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-06021 


GROUND  WATER  SIMULATION  USING  A 
ONE  DIMENSIONAL  FLOW  MODEL, 

Youngstown  State  Univ.,  OH.  Dept.  of  Civil  Engi- 
neering. 
I.  A.  Khan. 

Water  Resources  Bulletin,  Vol  15,  No  6,  p  1618- 
1627,  December,  1979.  6  Fig,  3  Tab,  7  Ref. 
OWRT-C-6301(No  5229)(4). 

Descriptors:  'Ground  water  movement,  *Water 
quality,  'Computer  models,  Simulation  analysis, 
Steady  flow. 

A  simple  quantity  and  quality  flow  simulation 
model  is  presented  which  requires  much  less  com- 
puter time  and  storage  than  complex  two-dimen- 
sion flow  models  and  gives  reasonably  accurate 
results.  The  model  divides  the  saturated  zone  into 
sections  along  the  length  of  a  river.  Each  section  is 
homogeneous  and  isotropic  with  respect  to  the 
permeability  of  the  unconfined  aquifer.  Average 
water  table  elevation  and  aquifer  thickness  in  a 
section  can  be  used  with  Darcy's  law  to  determine 
steady  state  flow  for  or  into  that  section.  The 
quality  of  water  can  be  represented  by  the  average 
TDS  value  in  any  section,  and  dispersion  effects 
are  ignored.  The  model  simulated  the  ground 
water  basin  in  San  Luis  Rey  River  in  Southern 
California  and  results  were  compared  with  those  of 
a  USGS  model.  It  was  found  that  the  simple  model 
gave  results  which  were  consistently  within  five 
percent  of  the  USGS  model  results.  Thus,  one 
dimensional  ground  water  flow  models  can  be 
useful  tools  in  the  initial  planning  process  where 
high  accuracies  are  not  required,  and  considerable 
time  and  money  can  be  saved.  (Purdin-NWWA) 
W80-06044 


WATER  RESOURCES  DATA  FOR  TEXAS, 
WATER  YEAR  1978-VOLUME  1.  ARKANSAS 
RIVER  BASIN,  RED  RIVER  BASIN,  SABINE 
RIVER  BASIN,  NECHES  RIVER  BASIN,  TRIN- 
ITY RIVER  BASIN,  AND  INTERVENING 
COASTAL  BASINS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

Geological  Survey  Water-Data  Report  TX-78-1, 
October  1979.  645  p,  1  Fig. 

Descriptors:  "Texas,  "Hydrologic  data,  "Surface 
waters,  "Water  quality,  Gaging  stations,  Stream- 
flow,  Flow  rates,  Sediment  transport,  Water  analy- 
sis, Water  temperature,  Chemical  analysis,  Lakes, 
Reservoirs,  Data  collections,  Sites,  "Arkansas 
River  basin,  "Red  River  basin,  "Sabine  River 
basin,  "Neches  River  basin,  "Trinity  River  basin. 

Surface-water  data  for  the  1978  water  year  for 
Texas  are  presented  in  three  volumes,  appropriate- 
ly identified  as  to  content  by  river  basins.  This 
volume  (volume  1)  includes  the  Arkansas  River, 
Red  River,  Sabine  River,  Neches  River,  Trinity 
River,  and  intervening  Coastal  basins.  Data  consist 
of  records  of  stage,  discharge,  and  water  quality  of 


streams  and  canals;  and  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs.  Also  included  are 
crest-stage  and  flood-hydrograph  partial-record 
stations,  reconnaissance  partial-record  stations,  and 
low-flow  partial-record  stations.  Additional  water 
data  were  collected  at  various  sites,  not  part  of  the 
systematic  data-collection  program,  and  are  pub- 
lished as  miscellaneous  measurements.  Records  for 
a  few  pertinent  stations  in  bordering  States  are  also 
included.  These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperation  State  and  Fed- 
eral agencies  in  Texas.  (Kosco-USGS) 
W80-06048 


WATER  RESOURCES  DATA  FOR  TEXAS, 
WATER  YEAR  1978-VOLUME  2.  SAN  JA- 
CINTO RIVER  BASIN,  BRAZOS  RIVER 
BASIN,  SAN  BERNARD  RIVER  BASIN,  AND 
INTERVENING  COASTAL  BASINS, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

Geological  Survey  Water-Data  Report  TX-78-2, 
October  1979.  515  p,  1  Fig. 

Descriptors:  "Texas,  "Hydrologic  data,  "Surface 
waters,  "Water  quality,  Gaging  stations,  Stream- 
flow,  Flow  rates,  Sediment  transport,  Water  analy- 
sis, Water  temperature,  Chemical  analysis,  Lakes, 
Reservoirs,  Data  collections,  Sites,  "San  Jacinto 
River  basin,  "Brazos  River  basin,  "San  Bernard 
River  basin. 

Surface-water  data  for  the  1978  water  year  for 
Texas  are  presented  in  three  volumes,  appropriate- 
ly identified  as  to  content  by  river  basins.  This 
volume  (volume  2)  includes  the  San  Jacinto  River, 
Brazos  River,  San  Bernard  River  and  intervening 
Coastal  basins.  Data  consist  of  records  of  stage, 
discharge,  and  water  quality  of  streams  and  canals; 
and  stage,  contents,  and  water  quality  of  lakes  and 
reservoirs.  Also  included  are  crest-stage  and  flood- 
hydrograph  partial-record  stations,  reconnaissance 
partial-record  stations,  and  low-flow  partial-record 
stations.  Additional  water  data  were  collected  at 
various  sites,  not  part  of  the  systematic  data-collec- 
tion program,  and  are  published  as  miscellaneous 
measurements.  Records  for  a  few  pertinent  stations 
in  bordering  States  are  also  included.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Rederal  agencies  in 
Texas.  (Kosco-USGS) 
W80-06049 


WATER  RESOURCES  DATA  FOR  TEXAS, 
WATER  YEAR  1978-VOLUME  3.  COLORADO 
RIVER  BASIN,  LAVACA  RIVER  BASIN,  GUA- 
DALUPE RIVER  BASIN,  NUECES  RIVER 
BASIN,  RIO  GRANDE  BASIN,  AND  INTER- 
VENING COASTAL  BASINS, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

Geological  Survey  Water-Data  Report  TX-78-3, 
October  1979.  595  p,  1  Fig. 

Descriptors:  "Texas,  "Hydrologic  data,  "Surface 
waters,  "Water  quality,  Gaging 

stations.Streamflow,  Flow  rates,  Sediment  trans- 
port, Water  analysis,  Water  temperature,  Chemical 
analysis,  Lakes,  Reservoirs,  Data  collections,  Sites, 
"Colorado  River  basin,  "Lavaca  River  basin, 
"Guadalupe  River  basin,  "Nueces  River  basin, 
"Rio  Grande  basin. 

Surface-water  data  for  the  1978  water  year  for 
Texas  are  presented  in  three  volumes,  appropriate- 
ly identified  as  to  content  by  river  basins.  This 
volume  (volume  3)  includes  the  Colorado  River, 
Lavaca  River,  Guadalupe  River,  Nueces  River, 
Rio  Grande,  and  intervening  Coastal  basins.  Data 
consist  of  records  of  stage,  discharge,  and  water 
quality  of  streams  and  canals;  and  stage,  contents, 
and  water  quality  of  lakes  and  reservoirs.  Also 
included  are  crest-stage  and  flood-hydrograph  par- 
tial-record stations,  reconnaissance  partial-record 
stations,  and  low-flow  partial-record  stations.  Ad- 
ditional water  data  were  collected  at  various  sites, 
not  part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
Records  for  a  few  pertinent  stations  in  bordering 


States  are  also  included.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Texas.  (Kosco- 
USGS) 
W80-06050 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  HOPI  AREA,  COCONINO  AND 
NAVAJO  COUNTIES,  ARIZONA- 1977, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

C  D.  Farrar. 

Available    from    OFSS,    Box    25425,    Fed.    Ctr. 

Denver,  CO.  80225.  Paper  copy  $16.00,  microfiche 

$2.00.   Geological    Survey   open-file   report    80-3 

(WRI),  January  1980.  4  Sheets,  16  Ref. 

Descriptors:  "Maps,  "Groundwater  resources, 
"Arizona,  "Aquifer  characteristics,  "Water  wells, 
Water  levels,  Water  quality,  Water  analysis,  Dis- 
solved solids,  Fluorides,  Water  yield,  Hydrogeo- 
logy,  "Coconino  County(AZ),  "Navajo 
County(AZ). 

The  Hopi  area  includes  about  3,200  square  miles  in 
northeastern  Arizona  and  is  mostly  in  the  Navajo 
and  Hopi  Indian  Reservations.  Ground  water 
occurs  in  several  aquifers  that  are  made  up  of  one 
or  more  formations.  The  main  sources  of  ground 
water  are  the  Coconino  aquifer,  the  Chinle  Forma- 
tion, the  N  and  D  aquifers,  the  Toreva  and  Bidaho- 
chi  Formations,  and  the  alluvium.  Ground-water 
development  has  been  slight;  in  1977  about  425 
acre-feet  of  ground  water  was  withdrawn  in  the 
Hopi  area.  Information  on  the  maps  includes  a 
designation  of  the  principal  aquifer  that  furnishes 
water  to  wells,  depth  to  water,  altitude  of  the 
water  level,  and  chemical  quality  of  the  water. 
Scale  1:125,000.  (Kosco-USGS) 
W80-06052 


GENERALIZED  CONFIGURATION  OF  THE 
BOTTOM  OF  THE  FLORIDAN  AQUIFER, 
SOUTHWEST  FLORIDA  WATER  MANAGE- 
MENT DISTRICT, 

Geological  Survey,  Tallahasses,  FL.  Water  Re- 
sources Div. 

R.  M.  Wolansky,  G.  L.  Barr,  and  R.  M.  Spechler. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr. 
Denver,  CO.  80225.  Paper  copy  $2.50,  microfiche 
$0.50.  Geological  Survey  open-file  report  79-1490 
(WRI),  1979.  1  Sheet,  22  Ref. 

Descriptors:  "Maps,  "Aquifers,  "Florida,  "Water 
levels,  Water  wells,  Aquicludes,  Geohydrologic 
units,  Groundwater  barriers,  Hydrogeology, 
"Floridan  aquifer,  "Southwest  Florida  Manage- 
ment District. 

This  map  presents  the  configuration  of  the  bottom 
of  the  Floridan  aquifer  in  the  Southwest  Florida 
Water  Management  District.  The  bottom  of  the 
aquifer  generally  corresponds  to  the  beginning  of 
consistent  intergranular  evaporites  occurring  in 
either  the  Avon  Park,  Lake  City,  or  Oldsmar 
Limestones  of  Eocene  age.  The  altitude  of  the 
bottom  of  the  aquifer  varies  from  about  600  feet 
below  the  National  Geodetic  Vertical  Datum  of 
1929  in  the  north  to  about  3,000  feet  below  the 
datum  in  the  South.  (Kosco-USGS) 
W80-06054 


GENERALIZED  THICKNESS  OF  THE  CON- 
FINING BED  OVERLYING  THE  FLORIDAN 
AQUIFER,  SOUTHWEST  FLORIDA  WATER 
MANAGEMENT  DISTRICT, 

Geological   Survey,   Laguna  Niguel,  CA.   Water 

Resources  Div. 

A.  Buono,  R.  M.  Spechler,  G.  L.  Barr,  and  R.  M. 

Wolansky. 

Available    from    OFSS,    Box    25425,    Fed.    Ctr. 

Denver,  Co.  80225.  Paper  copy  $2.50,  microfiche 

$0.50.  Geological  Survey  open-file  report  79-1171 

(WR0,  1979.  1  Sheet.  17  Ref. 

Descriptors:  "Maps,  "Aquicludes,  "Aquifers, 
"Florida,  Geohydrologic  units,  Aquifer  character- 
istics, Groundwater  barriers,  Hydrogeology, 
"Floridan  aquifer,  "Southwest  Florida  Manage- 
ment District. 
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This  map  presents  the  thickness  of  the  confining 
bed  overlying  the  Floridan  aquifer  in  the  South- 
west Florida  Water  Management  District  and  adja- 
cent areas.  The  bed  separates  the  surficial  aquifer 
from  the  underlying  Floridan  aquifer.  Lithologic 
logs  and  information  from  quarries  were  used  in 
conjunction  with  an  unpublished  map  to  compile 
this  map  at  1:250,000  scale.  Units  included  in  the 
confining  bed  are:  clay,  sandy  clay  and  marl,  undif- 
ferentiated with  respect  to  age,  the  Hawthorn  For- 
mation, and  the  unconsolidated  sections  of  the 
Tampa  Limestone.  (Kosco-USGS) 
W80-06055 


CLASSIFICATION  OF  GROUND-WATER  RE- 
CHARGE POTENTIAL  IN  THREE  PARTS  OF 
SANTA  CRUZ  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W80-06056 


WATER-QUALITY  DATA  FOR  CANALS  IN 
EASTERN    BROWARD    COUNTY,    FLORIDA, 

1975-78, 

Geological  Survey,  Tallahassee,  FL.   Water  Re- 
sources Div. 
W.  H.  Sonntag. 

Available  from  the  OFSS  Box  25425,  Fed.  Ctr. 
Denver  Co  80225,  paper  copy  $21.25,  microfiche 
$3.50.  Geological  Survey  open-file  report  80-68, 
1980.  161  p,  2  Fig,  8  Tab,  1  Ref. 

Descriptors:  *Water  quality,  "Canals,  *Florida, 
♦Basic  data  collections,  "Chemical  analysis,  Sur- 
face waters,  Environmental  effects,  Urban  runoff, 
Monitoring,  Nutrients,  Pesticides,  Trace  elements, 
Bottom  sediments,  Coliforms,  "Eastern  Broward 
County(FL). 

Increased  urbanization  in  Broward  County  has 
contributed  to  canals  being  used  as  receptacles  for 
urban  wastes,  sewage  effluent,  and  stormwater 
runoff.  The  introduction  of  contaminants  into  the 
canals  may  affect  the  water  quality.  In  1969  the 
U.S.  Geological  Survey,  in  cooperation  with  the 
Broward  County  Pollution  Control  Board  and  the 
South  Florida  Water  Management  District,  began 
to  monitor  the  water-quality  in  canals  of  eastern 
Broward  County.  This  report  presents  selected 
water-quality  data  collected  from  the  canals,  Octo- 
ber 1974  through  September  1978,  in  eastern 
Broward  County.  (Kosco-USGS) 
W80-06061 


SURFICIAL  GEOLOGY  OF  PULASKI  QUAD- 
RANGLE, OSWEGO  COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

T.  S.  Miller,  and  E.  H.  Muller. 

Available  from  the  OFSS  Box  25425,  Fed.  Ctr. 

Denver  Co  80225,  paper  copy  $1.75,  microfiche 

$50.  Geological  Survey  open-file  report  79-1343 

(WRI),  1979.  1  Sheet. 

Descriptors:  "Geology,  "Maps,  "New  York,  "Pe- 
trology, "Groundwater  potential,  Glacial  aquifers, 
Water  wells,  Natural  resources,  "Oswego 
County(NY). 

The  location  and  extent  of  14  kinds  of  surficial 
deposits  in  Pulaski  quadrangle,  Oswego  County, 
N.Y.,  are  mapped  on  a  7.5  minute  U.S.  Geological 
Survey  topographic  quadrangle  map.  The  map  was 
prepared  to  indicate  the  lithology  and  potential  for 
ground-water  development  at  any  specific  loca- 
tion. (Kosco-USGS) 
W80-06062 


WATER-QUALITY  DATA  FROM  FIVE 
OREGON  STREAM  BA 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
T.  L.  Miller. 

Available  from  the  OFSS  Box  25425,  Fed.  Ctr. 
Denver,  Co  80225,  paper  copy  $13.00,  microfiche 
copy  $3.50.  Geologica  Survey  open-file  report  79- 
1535,  19179.  98  p,  6  Fig,  6  Tab,  5  Ref. 


Descriptors:  "Water  quality,  "Data  collections, 
"Oregon,  "Streams,  "Small  watersheds,  Low  flow, 
Monitoring,  Water  analysis,  Hydrologic  data. 

The  U.S.  Geological  Survey  collected  water-qual- 
ity data  in  five  Oregon  stream  basins  during 
summer  low-flow  conditions  in  1977  and  1978. 
During  the  two  sampling  periods,  a  total  of  18 
different  sites  were  sampled.  Several  sites  were 
sampled  twice  in  1977,  and  some  sites  were  sam- 
pled in  both  1977  and  1978.  Included  in  the  sam- 
pling were  diel  trace  of  dissolved  oxygen,  tempera- 
ture, specific  conductance,  pH,  and  solar  radiation. 
In  addition,  periphyton  and  benthic  invertebrate 
samples  were  collected  and  identified.  (Kosco- 
USGS) 
W80-06067 


GEOHYDROLOGIC  DATA  FOR  THE  LOWER 
WOOD  RIVER  GROUND-WATER  RESER- 
VOIR, RHODE  ISLAND, 

Geological  Survey,  Providence,  Rl.  Water  Re- 
sources Div. 

D.  C.  Dickerman,  and  P.  J.  Silva. 
Rhode  Island  Water  Resources  Board  Water  Infor- 
mation Series  Report  4,   1980.   193  p,  26  Fig,   1 
Plate,  24  Tab,  8  Ref. 

Descriptors:  "Hydrogeology,  "Hydrologic  data, 
"Groundwater  resources,  "Rhode  Island,  "Aquifer 
characteristics,  Data  collections,  Sites,  Strati- 
graphy, Water  resources  development.  Test  wells, 
Observation  wells,  Lithologic  logs,  Water  levels, 
Particle  size.  Sampling,  Chemical  analysis,  Water 
quality.  Seismology,  Resistivity,  "Lower  Wood 
River,  Ground-water  resersvoir(RI)  "Pawcatuck 
River  basin(RI),  Stratified-drift  deposits. 

Geohydrologic  data  were  collected  in  a  31.0- 
square-mile  study  area  in  southern  Rhode  Island, 
which  includes  the  Lower  Wood  River  ground- 
water reservoir.  The  data,  which  are  mainly  limit- 
ed to  the  stratified-drift  aquifer,  are  presented  in 
tabular  form  and  are  being  used  by  the  Rhode 
Island  Water  Resources  Board  in  planning  and 
developing  the  ground-water  resources  of  the 
Pawcatuck  River  basin.  The  data  include  descrip- 
tions of  the  depths,  yields,  and  construction  fea- 
tures of  424  selected  wells  and  test  holes,;  litholo- 
gic logs  of  193  wells  and  test  holes;  particle-size 
distribution  for  290  lithologic  samples,  description 
12  aquifer  tests,  velocity  and  layer  thickness  at  44 
seismic  shot  points,  apparent  resistivity  at  21  sites, 
water-level  data;  surface-water-quality  data,  low- 
flow  discharge  measurements;  and  stream  dis- 
charge data.  Chemical  analyses  of  water  samples 
from  198  selected  wells  and  test  holes  are  also 
included.  The  location  of  data-collection  sites  and 
the  area  underlain  by  stratified-drift  deposits  are 
shown  on  a  two  part  plate  on  a  1:12,000  scale 
topographic  base  map.  Figures  show  the  location 
of  aquifer  test  sites,  pumping  wells,  observation 
wells,  and  generalized  lithologic  logs  of  well 
(Kosco-USGS) 
W80-06068 


WATER  RESOURCES  DATA  FOR  CONNECTI- 
CUT, WATER  YEAR  1979, 

Geologial  Survey,  Hartford,  CT.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-193410, 

Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 

Geological  Survey  Water-Data  Report  CT-79-1, 

April  1980.  366  p,  4  Fig,  1  Tab. 

Descriptors:  "Connecticut,  "Hydrologic  data, 
"Surface  waters,  "Groundwater,  "Water  quallity. 
Gaging  stations,  Streamflow,  Flow  rates.  Sediment 
transport,  Water  analysis,  Water  temperature. 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 

Water  resources  data  for  the  1979  water  year  for 
Connecticut  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  conrents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground-water  wells. 
This  report  contains  records  for  water  discharge  at 
56  gaging  stations;  tidal  volume  at  1  gaging  station; 
stage  only  at  2  tidal-gaging  stations;  stage  only  at  1 


gaging  station;  contents  at  36  Lakes  and  reservoirs; 
water  quality  at  50  gaging  stations,  5  lakes  and 
reservoirs,  2  harbors,  34  wells  and  1  spring;  and 
water  levels  at  66  observation  wells.  Also  included 
are  41  crest-stage  partial-record  stations.  Addition- 
al water  data  were  collected  at  various  sites  not 
part  of  the  systematic  data-collection  program  and 
are  published  as  miscellaneous  mesuremens  and 
analyses.  A  few  pertinent  stations  (not  included 
above)  in  bordering  States  are  also  included  in  this 
report.  These  data  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Connecticut.  (Kosco-USGS) 
W80-06160 


WATER  RESOURCES  DATA  FOR  WISCON- 
SIN, WATER  YEAR  1979, 

Gelogical  Survey,  Madison,  WI.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-195589, 

Price  codes:  A23  in  paper  copy,  A01  in  microfiche. 

Geological   Survey  Water-Data  Report  WI-79-1, 

April  1980.  514  p,  5  Fig. 

Descriptors:  "Wisconsin,  "Hydrologic  data,  "Sur- 
face waters,  "Groundwater,  "Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature. 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 

Water-resources  data  for  the  1979  water  year  for 
Wisconsin  include  records  of  streamflow  at  gaging 
stations,  partial-record  stations,  and  miscellaneous 
sites;  records  of  reservoir  storage;  records  of 
chemical,  physical,  and  biological  characteristics 
of  surface  water,  ground  water,  and  precipitation, 
and  records  of  water  levels  in  observation  wells. 
Records  for  a  few  gaging  stations  in  bordering 
States  also  are  included.  TTiese  data  represent  that 
part  of  the  national  Water  Data  System  collected 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Wisconsin.  (Kosco- 
USGS) 
W80-06161 


WATER  RESOURCES  DATA  FOR  NEBRASKA, 
WATER  YEAR  1979, 

Geological  Survey,  Lincoln,  NE.  Water  Resouces 

Div. 

Available  from  the  National  Technical  Information 

Service,   Springfield,  VA   22161   as  PB8O-200157, 

Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 

Geological   Survey  Water-Data  Report  NE-79-1, 

May  1980.  501  p,  5  Fig,  3  Tab. 

Descriptors:  "Nebrask,  "Hydrologic  data,  "Surface 
waters,  "Groundwater,  "Water  quality.  Gaging 
stations,  Streamflow,  Flow  rates,  Sediment  trans- 
port, Water  analysis,  Water  temperature,  Chemical 
analysis.  Lakes,  Reservoirs,  Water  wells,  Water 
levels,  Data  collections,  Sites. 

Water  resources  data  for  the  1979  water  year  for 
Nebraska  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  in  wells  and  springs.  This  report  contains 
discharge  records  for  161  gaging  stations;  stage 
and  contents  for  10  lakes  and  reservoirs;  water 
quallity  for  60  gaging  stations,  10  ungaged  stations. 
34  partial-record  flow  stations,  and  276  wells;  and 
water  levels  for  63  observation  wells.  Also  includ- 
ed are  7  crest-stage  partial-record  stations.  Addi- 
tional water  data  were  collected  at  various  sites, 
not  part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Nebraska.  (USGS) 
W80-06162 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1979-VOLUM  1.  NEW  YORK 
EXCLUDING  LONG  ISLAND, 

Geological  Survey.  Albanv,  NY  Water  Resources 
Div 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-195928, 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  NY-79-1, 
May  1980.  538  p,  8  Fig,  1  Tab. 

Descriptors:  *New  York,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 

Water  resources  data  for  the  1979  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground-water  wells. 
This  volume  contains  records  for  water  discharge 
at  187  gaging  stations,  stage  only  at  22  gaging 
stations,  stage  and  contents  at  12  gaging  stations 
and  18  other  lakes  and  reservoirs,  water  quality  at 
60  gaging  stations  and  43  wells,  and  water  levels  at 
44  observation  wells.  Also  included  are  data  for 
133  crest-stage  and  15  low-flow  partial-record  sta- 
tions. Additional  water  data  were  collected  at  var- 
ious sites  not  involved  in  the  systematic  data-col- 
lection program  and  are  publshed  as  miscellaneous 
measuremens  and  analyses.  These  data  together 
with  the  data  in  volume  2  represent  that  part  of  the 
national  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State,  local, 
and  Federal  agencies  in  New  York.  (Kosco-USGS) 
W80-06163 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1979-VOLUME  2.  LONG 
ISLAND, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-192891, 

Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 

Geological  Survey  Water-Data  Report  NY-79-2, 

April  1980.  306  p,  8  Fig,  1  Tab. 

Descriptors:  'New  York,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites,  'Long 
Island(NY). 

Water  resources  data  for  the  1979  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservois;  water  quality 
of  precipitation;  and  water  levels  and  water  quality 
of  ground  water  wells.  This  volume  contains  rec- 
ords for  water  discharge  at  17  gaging  stations; 
water  quality  at  17  gaging  stations,  610  wells,  and  3 
precipitation  stations;  and  water  levels  at  130  ob- 
servation wells.  Also  included  are  data  for  79  low- 
flow  partial-record  stations.  Additional  water  data 
were  collected  at  various  sites  not  involved  in  the 
systematic  data-collection  program,  and  are  pub- 
lished as  miscellaneous  measurements  and  analyses. 
These  data  together  with  the  data  in  Volume  1 
represent  that  part  of  the  national  Water  Data 
System  operated  by  the  U.S.  Geological  Survey  in 
cooperation  with  State,  Federal,  and  other  agen- 
cies in  New  York.  (Kosco-USGS) 
W80-06164 


WATER  RESOURCES  DATA  FOR  SOUTH 
DAKOTA,  WATER  YEAR  1979, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-195936, 

Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 

Geological  Survey  Water-Data  Report  SD-79-1, 

May  1980.  353  p,  6  Fig. 

Descriptors:  'South  Dakota,  'Hydrologic  data, 
•Surface  waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 


Water  resources  data  for  the  1979  water  year  for 
South  Dakota  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage,  con- 
tents, and  water  quality  of  laks  and  reservoirs;  and 
water  levels  in  wells.  This  report  contains  dis- 
charge records  for  109  gaging  stations,  stage  and 
contents  for  10  lakes  and  reservoirs,  water  quality 
for  22  gaging  stations  and  62  wells,  and  water 
levels  for  16  observation  wells.  Also  included  are 
97  crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collectin  program,  and  are 
published  as  miscellaneous  meaurements  and  analy- 
ses. These  data  represent  that  part  of  the  National 
Water  Data  System  oprated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  South  Dakota.  (Kosco-USGS) 
W  80-06 165 

WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1978-VOLUME  2.  PACIF- 
IC SLOPE  BASINS  FROM  ARROYO  GRANDE 
TO  OREGON  STATE  LINE  EXCEPT  CENTRAL 
VALLEY, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-1 18730, 
Price  codes:  A25  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  CA-78-2, 
September  1979.  566  p,  3  Fig,  1  Tab. 

Descriptors:  'California,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperarure, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 

Volume  2  of  water  resources  data  for  the  1978 
water  year  for  California  consists  of  records  of 
stage,  discharge,  and  water  quality  of  streams  and 
wells;  stage,  contents  and  water  quality  in  lakes 
and  reservoirs,  and  water  levels  in  wells.  This 
volume  contains  discharge  records  for  166  gaging 
stations,  stage  and  contents  for  20  lakes  and  reser- 
voirs, water  quality  for  134  stations  and  13  wells 
and  water  levels  for  17  observation  wells.  Also 
included  are  15  crest-stage  partial-record  stations 
and  73  low-flow  partial-record  stations.  These  data 
represent  that  part  of  the  national  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
California.  (Kosco-USGS) 
W80-06166 


WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1978-VOLUME  3.  SOTHR 
CENTRAL  VALLEY  BASINS  AND  THE  GREAT 
BASIN  FROM  WALKER  RIVER  TO  TRUCKEE 
RIVER, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-155534, 
Price  codes:  A19  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  CA-78-3, 
January  1980.  429  p,  12  Fig,  1  Tab. 

Descriptors:  'California,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites,  Great  Basin, 
'Walker  River,  'Truckee  River,  'Souther  central 
valley  basins. 

Volume  3  of  water  resources  data  for  the  1978 
water  year  for  California  consists  of  records  of 
stage,  discharge,  gage-height,  and  water  quality  of 
streams;  stage,  contents,  and  water  quality  in  lakes 
and  reservoirs;  and  water  levels  in  wells.  This 
volume  contains  discharge  records  for  179  gaging 
stations,  stage  and  contents  for  40  lakes  and  reser- 
voirs, gage-height  records  for  2  lakes,  and  water 
quality  for  55  stations,  and  water  levels  for  22 
observation  wells.  Also  included  are  34  crest-stage 
partial-record  stations.  Additional  water  data  were 
collected  at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  published  as  spe- 


cial investigations  and  miscellaneous  measure- 
ments. These  data  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  California.  (Kosco-USGS) 
W  80-06 167 

WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1978  VOLUME  4.  NORTH- 
ERN CENTRAL  VALLEY  BASINS  AND  THE 
GREAT  BASIN  FROM  HONEY  LAKE  BASIN 
TO  OREGON  STATE  LINE, 
Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div.  , 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-118748 
,Price  codes:  A22  in  paper  copy,  A01  in  micro- 
fiche. Geological  Survey  Water-Data  Report  CA- 
78-4,  September  1979.  493  p,  12  Fig,  1  Tab. 

Descriptors:  'California,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  statons,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites,  'Northern 
Central  Valley  basins(CA),  'The  Great  Basin(CA), 
'Honey  Lake  basin(CA). 

Volume  4  of  the  water  resources  data  for  the  1978 
water  year  for  California  consists  of  records  of 
stage,  discharge,  and  water  quality  of  streams; 
stage,  contents,  and  water  quality  in  lakes  and 
water  quality  inlakes  and  reservoirs;  and  warer 
levels  in  wells.  This  volume  contains  discharge 
records  for  196  gaging  stations,  stage  and  contents 
for  34  lakes  and  reservoirs  precipitation  data  for  2 
stations,  water  quality  for  81  stations,  and  water 
levels  for  1  observation  well.  Also  included  are  23 
crest-stage  partial-record  stations,  35  low-flow  par- 
tial-record stations,  and  3  water-quality  partial- 
record  stations.  Additional  water  data  were  col- 
lected at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  publshed  as  spe- 
cial investigations  and  miscellaneous  measure- 
ments. These  data  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  California.  (Kosco-USGS) 
W80-06168 

WATER  RESOURCES  DATA  FOR  LOUISIANA, 
WATER  YEAR  1979-VOLUME  1.  CENTRAL 
AND  NORTHERN  LOUISIANA. 

Geological  Survey,  Baton  rouge,  LA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-153299, 
Price  codes:  A 19  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  LA-79-1, 
January  1980.  426  p,  9  Fig. 

Descriptors:  'Louisiana,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperatue, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells. 
Water  levels,  Data  collections,  Sites,  'Central  and 
northern  Louisiana. 

Water  resources  data  for  the  1979  water  year  for 
Louisiana  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes,  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
report,  in  three  volumes,  contains  records  for 
water  discharge  at  78  gaging  stations  (including 
stage  for  72  of  thse  stations);  stage  only  for  42 
gaging  stations  and  10  lakes;  contents  for  1  reser- 
voir; water  quality  for  146  surface-water  stations 
(including  22  gaging  stations,  52  miscellaneous 
sites,  and  24  lakes),  and  335  wells;  and  water  levels 
for  685  observation  wells.  Also  included  are  data 
for  212  crest-stage  and  flood-profile  partial-record 
stations.  Additional  water  data  were  collected  at 
various  sites  not  involved  in  th  systematic  data- 
collection  program,  and  are  published  as  miscella- 
neous measurements.  Records  for  a  few  pertinent 
stations  in  bordering  States  are  also  included  in  this 
report.  These  data  represent  that  part  of  the  na- 
tional Water  Data  System  operated  by  the  U.S. 
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Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Louisiana.  (Kosco-USGS) 
W80-06169 


WATER  RESOURCES  DATA  FOR  LOUISIANA, 
WATER  YEAR  1979--VOLUME  2.  SOUTHERN 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-177579, 
Price  codes:  A20  in  paper  copy,  A01  in  microfiche 
copy.  Geological  Survey,  Baton  Rouge,  LA. 
Water  Resources  Div. 

Descriptors:  "Louisiana,  *Hydrologic  data,  "Sur- 
face waters,  "Groundwater,  "Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites,  "Southern 
Louisiana. 

Water  resources  data  for  the  1979  water  year  for 
Louisiana  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
report,  in  three  volums,  contains  records  for  water 
discharge  at  78  gaging  stations  (including  stage  for 
72  of  these  stations);  stage  only  for  42  gaging 
stations  and  10  lakes;  contents  for  1  reservoir; 
water  quality  for  146  surface-water  stations  (in- 
cluding 22  gaging  stations,  52  miscellaneous  sites, 
and  24  lakes),  and  335  wells;  and  water  levels  for 
685  observation  wells.  Also  included  are  data  for 
212  crest-stage  and  flood-profile  partial-record  sta- 
tions. Additional  water  data  were  collected  at  var- 
ious sites  not  involved  in  the  systematic  data-col- 
lection program,  and  are  published  as  miscella- 
neous measurements.  Records  for  a  few  pertinent 
stations  in  bordering  States  are  also  included  in  this 
report.  These  data  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Louisiana.  (Kosco-USGS) 
W80-06170 


WATER  RESOURCES  DATA  FOR  LOIISIANA, 
WATER  YEAR  1979 -VOLUM  3.  COASTAL 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

Geological  Survey  Water-Data  Report  LA-79-3, 
January  1980.  284  p,  6  Fig. 

Descriptors:  "Louisiana,  "Hydrologic  data,  "Sur- 
face waters,  "Groundwater,  "Water  quality,  Gagin 
stations,  Streamflow,  Flow  rates,  Sediment  trans- 
port, Water  analysis,  Water  temperature,  Chemical 
analysis,  Lakes,  Reservoirs,  Water  wells,  Water 
levels,  Data  collections,  Sites,  "Coastal  Louisiana. 

Water  resources  data  for  the  1979  water  year  for 
Louisiana  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
report,  in  three  volumes,  contains  records  for 
water  discharge  at  78  gaging  stations  (including 
stage  for  72  of  these  stations):  stage  only  for  42 
gaging  stations  and  10  lakes;  contents  for  1  reser- 
voir: water  quality  for  146  surface-water  stations 
(including  22  gaging  stations,  52  miscellaneous 
sites,  and  24  lakes),  and  335  well;  and  water  levels 
for  685  observation  wells.  Also  included  are  data 
for  212  crest-stage  and  flood  profile  partial-record 
stations.  Additional  water  data  were  collected  at 
various  sites  not  involved  in  the  systematic  data- 
collection  program,  and  are  published  as  miscella- 
neous measurements.  Records  for  a  few  pertinent 
stations  in  bordering  States  are  also  included  in  this 
report.  These  data  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Louisiana.  (Kosco-USCS) 
W  80-06171 


8.  ENGINEERING  WORKS 

8A.  Structures 

RADIAL  PUMP  SAVES  ON  WATER  DRAW- 
ING, 

World  Water,  Vol  3,  No  4,  p  39,  April,  1980.  1  Fig. 

Descriptors:  "Radial  wells,  "Induced  infiltration, 
Design,  Water  yield,  Feasibility  studies,  Conjunc- 
tive use,  Artificial  recharge,  Storage. 

A  large-diameter  radial  well  system  can  extract 
water  by  induced  infiltration  without  any  direct 
impact  on  the  waterway.  The  4-6  m-diameter  well 
is  sunk  to  depths  of  up  to  65  m.  Horizontal  collec- 
tor pipes  are  driven  radially  out  from  the  well  into 
the  aquifer.  The  wide  diameter  of  the  well  facili- 
tates installation  and  maintenance.  The  design  of 
this  system  should  be  based  on  a  detailed  hydro- 
geologic  investigation  and  feasibility  study  in  order 
to  obtain  the  most  economical  yield.  Radial  wells 
are  ideally  suited  for  conjunctive  use  schemes. 
(Purdin-NWWA) 
W80-06046 


WATER  FROM  THE  WATERSKLOOF, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa). 

The  Civil  Engineer  in  South  Africa,  Vol  20,  No  12 

p  331  December  1978,  3  Fig. 

Descriptors:  "Tunnel  construction,  "Irrigation  sys- 
tems, "Irrigation  engineering,  "Tunnel  linings, 
Concrete  construction,  Excavation,  Tunnels,  Tun- 
neling, Rock  mechanics,  Dam  construction,  Civil 
engineering.  Clays,  Drilling  equipment,  Weirs,  Hy- 
draulic structures,  "Watershed  management, 
"South  Africa. 

Various  problems  were  encontered  during  excava- 
tions for  the  tunnel  system  of  the  Theewatersklof 
dam.  The  tunnel  system  has  four  basic  sections:  (1) 
Theewaterskloof  to  Berg  River.  (2)  Berg  River  to 
Eerste  River,  (3)  Eerste  River  through  Stellen- 
boschberg,  and  (4)  branch  tunnel  from  the  main 
tunnel  towards  the  Berge  River  Valley.  Total 
tunnel  excavations  will  e  513,000  cu  m.  A  total  of 
360,000  cu  m  of  concrete  will  be  used.  Excavation 
on  one  heading  in  the  Theewatersklof-Berg  River 
area  was  held  up  for  38  months  due  to  a  badly 
faulted  area.  A  tunnel  shield  had  to  be  used  for 
excavation  in  the  Jonkershoek  portal  which  is  clay. 
This  showed  forward  progress  to  300  m  in  19 
months.  Water  diverted  from  the  Berg  River  flows 
direct  to  delivery  points  or  back  to  storage  in  the 
Theewaterskloof  dam.  Outlet  works  in  the  Jonker- 
shoek Valley  discharge  water  into  the  Kleinplaas 
dam,  creating  a  balancing  and  storage  dam  for  the 
Stellenboschberg  tunnel.  Concrete  lining  of  the 
five  headings  will  be  done  simultaneously  in  1980. 
The  scheme  will  be  completed  with  construction 
of  the  Assegaaibos  dam  and  distribution  system. 
(Seigler-IPA) 
W80-06073 

8B.  Hydraulics 

DEPTH  CONSTRAINTS  ON  THERMAL  STOR- 
AGE WELLS, 

Houston  Univ.,  TX. 
G.  O.  Morrell,  and  R.  E.  Collins. 
In:  2nd  Invitational  Well-Testing  Symposium  Pro- 
ceedings, October  25-27,  1978,  Berkeley,  Califor- 
nia, Lawrence  Berkeley  Laboratory,  University  of 
California,  Berkeley,  p  108-111.  5  Fig,  1  Tab,  5 
Ref. 

Descriptors:  "Thermal  water,  "Storage.  "Aquifers, 
♦Water  wells,  "Depth,  Electric  power  demand. 
Water  temperature,  Flow  rates,  Steam,  Scaling. 
Pumping,  Injection  wells,  Pressure  head,  Vapor 
pressure,  Aquifer  characteristics,  Constraints, 
Equations. 

Equations  are  derived  to  compute  curves  showing 
the  minimum  depths  required  at  different  storage 
temperatures  and  flow  rates  to  prevent  steam  for- 


mation and  associated  scaling  in  a  pumped  aquifer 
hot  water  storage  well.  A  first  order  estimate  of 
the  power  required  for  the  downhole  pump  at  a 
given  depth  and  storage  temperature  was  made  by 
requiring  that  the  pressure  at  the  wellhead  be 
greater  than  the  vapor  pressure  of  water.  The 
exact  constraint  on  depth  for  an  aquifer  storage 
system  depends  upon  the  specific  parameters  of  the 
well-aquifer  system.  Once  a  storage  temperature 
and  maximum  flow  rate  have  been  selected  the 
most  important  variables  are  the  permeability  and 
thickness  of  the  formation  and  the  value  of  the  skin 
factor,  S,  which  depends  upon  drilling  and  comple- 
tion techniques.  Power  requirements  of  the  down- 
hole  pump  depend  upon  the  depth,  flow  rate  and 
storage  temperature.  Power  requirements  could  be 
very  small  or  as  much  as  25%  of  the  net  electric 
power  which  can  be  generated  from  the  retrieved 
hot  water.  (Purdin-NWWA) 
W80-06025 


COPPER  RIVER  HYDRAULICS  STUDY  AT 
MILLION  DOLLAR  BRIDGE,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

S.  H.  Jones,  and  W.  F.  Barber,  Jr. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr. 
Denver,  CO.  80225.  Paper  copy  $8.25,  microfiche 
$4.50.  Geological  Survey  open-file  report  80-223, 
1980.  6  p,  1  Fig,  2  Plates,  1  Tab,  14  Ref. 

Descriptors:  "Hydraulics,  "Bridge  design,  "Alaska, 
•Mathematical  studies,  "Hydraulic  properties, 
Discharge(Water),  Profiles,  Lake  beds,  River  beds, 
Water  levels,  Bathymetry,  Velocity,  Flow, 
•Copper  River(Alaska),  "Million  Dollar 
Bridge(Alaska). 

The  Copper  River  hydraulic  conditions  in  the  vi- 
cinity of  the  Million-Dollar  Bridge,  Alaska,  at  the 
outlet  to  Miles  Lake  are  described.  The  water 
discharge,  lake  and  river  bed  profiles,  bathymetry, 
velocity,  and  direction  of  flow  are  presented. 
(Kosco-USGS) 
W80-06051 


OPTIMUM  SPILLWAY  BREADTH  FOR  GRAV- 
ITY DAMS, 

University   of  Strathclyde,    Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W80-06097 


STABLE  ALLUVIAL  CANAL  DESIGN, 

San  Diego  State  Univ.,  CA.  Dept   of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-06129 


8C.  Hydraulic  Machinery 


REGULATORY  AND  ENVIRONMENTAL  IM- 
PLICATIONS OF  GROUND  WATER  HEAT 
PUMPS, 

National   Water   Well   Association,   Worthington, 

OH 

For  primary  bibliographic  entry  see  Field  6E. 

W80-O6O30 


DRILL  PROVIDES  UNMIXED  SAMPLES, 

For  primary  bibliographic  entry'  see  Field  7B. 
W80-06045 

8E.  Rock  Mechanics  and 
Geology 

BOLTING  THE  ROOF  AT  DRAKENSBERG, 

Construction  in  Southern  Africa,  Vol  23.  No  5,  p 
14,  15  and  17,  August  1978. 

Descriptors:  "Underground  powerplants.  "Pumped 
storage.  "Rock  bolts.  "Rock  excavation.  Tunnel 
construction,  Underground  structures.  Corrosion 
control,  Coatings,  Rock  mechanics.  Drilling  equip- 
ment. Tunneling,  "Africa. 
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SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 
Specialized  Information  Center  Services — Group  10D 


The  Drakensberg  Pumped  Storage  Scheme  in 
Natal  is  requiring  the  excavation  of  some  of  the 
largest  underground  chambers  ever  to  be  con- 
structed in  Southern  Africa.  The  dual  purpose 
scheme  will  supply  electricity  to  the  National  Grid 
during  peak  demand  periods  and  store  energy 
during  off  peak  periods  and  will  pump  water  into 
the  Vaal  catchment  area  to  supplement  the  Witwa- 
tersrand  water  supply.  Three  large  chambers  are 
being  constructed  measuring  up  to  196  m  long,  16 
m  wide;  and  46  m  high.  Due  to  this  size,  the 
mudstone-sandstone-silstone  geology  of  the  rock, 
and  the  presence  of  corrosive  water,  a  double 
corrosion  protected  resin  anchored  bolt  system 
was  selected  for  roof  support.  Dywidag  bolts  of 
West  Germay  were  used.  The  threaded  bolt  has  a 
plastic  sheath  and  the  annulus  between  the  bolt  and 
the  sheathing  is  pre-grouted  with  rapid  hardening 
cement.  The  thread  runs  the  full  length  of  the  bolt 
allowing  the  bolt  to  be  cut  and  used  for  any  length 
needed.  The  bolts  are  inserted  into  a  resin  that  sets 
in  about  four  minutes  and  allows  full  load  after  one 
hour.  The  bolts  re  generally  between  4  and  7  m 
long.  It  is  estimated  that  approximately  39,000 
primary  and  secondary  bolts  will  be  used  for  the 
scheme.  (Seigler-IPA) 
W80-06075 


agency  program  managed  by  the  U.S.  Geological 
Survey.  The  program  is  directed  at  improving 
access  to  existing  water  and  water-related  data. 
Nearly  150  organizations  from  the  Federal,  State- 
governmental,  local-governmental,  interstate,  aca- 
demic, private,  and  foreign  sectors  currently  par- 
ticipate in  the  program.  This  article  describes  the 
NAWDEX  program  and  contains  descriptions  of 
the  types  of  data  and  services  available  from  orga- 
nizations participating  in  NAWDEX.  A  point  of 
contact  for  obtaining  data  and  services  is  provided 
for  each  organization.  (Kosco-USGS) 
W80-06047 


81.  Fisheries  Engineering 


ESTROGEN  SEX  REVERSAL  OF  TILAPIA 
AUREA, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

K.  D.  Hopkins,  W.  L.  Shelton,  and  C.  R.  Engle. 

Aquaculture,  Vol  18,  p  263-268,  1979,  2  Tab,  11 

Ref  OWRT  B075-AL(2),  1434-0001-8055. 

Descriptors:  *Chemical  treatment,  *Monosex  off- 
spring, *Tilapia  aurea,  Fish  physiology,  Fish  re- 
productin,  Fish  genetics,  Sex  reversal(Fish),  Dieth- 
ylstilbestrol. 

Chemical  treatments  were  used  to  produce  sex- 
reversed  female  (genetic  male)  Tilaphia  aurea, 
which  can  be  bred  to  produce  monosex  offspring. 
Various  combinations  of  estrogens,  two  synthetic 
and  one  natural,  an  antiandrogen,  and  a  'pituitary 
blocking  agent'  were  orally  administered  to  sexual- 
ly undifferentiated  fry.  Treatment  periods  were  4, 
5,  6  and  8  weeks.  Seven  of  the  36  treatments 
produced  more  than  50%  females  (alpha  =  0.05.) 
Two  treatments  were  more  successful  than  the 
others:  (1)  17-alpha-ethynylestradiol  (EE)  at  100 
mg  kg-1  diet  in  combination  with  methallibure 
(ME)  at  100  mg  kg-1  for  six  weeks  and  (2)  EE-100 
with  ME- 100  and  cyproterone  acetate  (CA)  at  100 
mg  kg  for  six  weeks.  These  treatments  produced 
fish  that  were  90%  female.  Comparisons  of  the 
treatments  with  and  without  CA  indicated  that  Ca 
may  lessen  the  hormone  effectiveness  of  the  treat- 
ments. Diethylstilbestrol  was  as  potent  as  EE  in 
comparable  CA  treatments. 
W80-06035 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10D.  Specialized  Information 
Center  Services 


WATER  DATA  AND  SERVICES  AVAILABLE 
FROM  PARTICIPANTS  IN  THE  NATIONAL 
WATER  DATA  EXCHANGE, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

M.  D.  Edwards. 

Water  Resources  Bulletin,  Vol  16,  No  1,  p  1-14, 

February  1980. 

Descriptors:  *Hydrologic  data,  'Information  re- 
trieval, 'Organizations,  'Information  exchange, 
Water  resources,  Data  storage  and  retrieval,  'Na- 
tional Water  Data  Exchange(NAWDEX), 
•Member  organizations. 

The  National  Water  Data  Exchange  (NAWDEX) 
was   implemented   in  January    1976  as  an   inter- 
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issue.  Some  future  issues  may  also  be  combined  until 
normal  input  flow  is  resumed. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  our  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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FOREWORD 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats.  The 
contents  of  these  documents  cover  the  water-related 
aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the 
characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full 
bibliographic  citation  and  a  set  of  identifiers  or 
descriptors  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  10 
fields  and  60  groups  similar  to  the  water  resources 
research  categories  established  by  the  Committee 
on  Water  Resources  Research  of  the  Federal  Coun- 
cil for  Science  and  Technology. 

WRSIC  IS  NOT  IN  A  POSITION  TO  PROVIDE 
COPIES  OF  DOCUMENTS  ABSTRACTED  IN  THIS 
JOURNAL.  Sufficient  bibliographic  information  is 
given  to  enable  readers  to  order  the  desired  docu- 
ments from  local  libraries  or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  planned  services  of  the  Office  of  Water 
Research  and  Technology. 

To  provide  SWRA  with  input,  selected  organizations 
with  active  water  resources  research  programs  are 
supported  as  "centers  of  competence"  responsible 
for  selecting,  abstracting,  and  indexing  from  the 
current  and  earlier  pertinent  literature  in  specified 
subject  areas. 

The  input  from  these  Centers,  and  from  the  54  Water 
Resources  Research  Institutes  administered  under 
the  Water  Research  and  Development  Act  of  1978, 
as  well  as  input  from  the  grantees  and  contractors  of 
the  Office  of  Water  Research  and  Technology  and 
other  Federal  water  resource  agencies  becomes  the 
information  base  from  which  this  journal  is  derived. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Office  of  Water  Research  and  Technology 

U.S.  Department  of  the  Interior 

Washington,  D.C.    20240 
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SUBJECT  FIELDS  AND  GROUPS 

Please  use  the  edge  index  on  the  back  cover  to  locate  Subject  Fields  and  Indexes. 

01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and  Suspensions. 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice,  and  Frost;  Evaporation  and  Transpiration; 
Streamflow  and  Runoff;  Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and  Sedimentation- 
Chemical  Processes;  Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water  Yield  Improvement;  Use  of  Water  of  Impaired 
Quality;  Conservation  in  Domestic  and  Municipal  Use,  Conservation  in  Industry;  Conservation  in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources  of  Pollution;  Effects  of  Pollution;  Waste 
Treatment  Processes;  Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Alteration;  Water  Quality 
Control. 

06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation  Process;  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment;  Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alternatives;  Ecologic  Impact  of 
Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisition;  Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic  Machinery;  Soil  Mechanics;  Rock  Mechanics 
and  Geology;  Concrete;  Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Education— In-House;  Research  Facilities;  Grants, 
Contracts,  and  Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing;  Reference  and  Retrieval;  Secondary  Publication 
and  Distribution;  Specialized  Information  Center  Services;  Translations;  Preparation  of  Reviews. 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSION  NUMBER  INDEX 
ABSTRACT  SOURCES 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


NATURE  OF  WATER 
1A.  Properties 


HYDROGEOLOGIC  APPRAISAL  OF  THE 
KLAMATH  FALLS  GEOTHERMAL  AREA, 
OREGON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
E.  A.  Sammel. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $3.75.  Geological  Survey 
Professional  Paper  1044-G.  1980.  45  p,  13  Fig,  4 
Plates,  1 1  Tab,  42  Ref. 

Descriptors:  'Hydrogeology,  'Aquifer  characteris- 
tics, 'Geochemistry,  'Geothermal  studies. 
•Oregon,  Groundwater,  Hot  springs,  Basalts, 
Water  chemistry,  Geophysics,  Heat  flow,  Energy, 
Resources,  Thermal  water,  'Klamath  Falls 
area(OR). 

Geothermal  phenomena  in  the  vicinity  of  Klamath 
Falls,  OR,  include  hot  springs  and  wells  with  tem- 
peratures that  approach  140  C.  More  than  400  hot 
wells  are  used  for  direct-heat  applications.  The  hot 
waters  occur  in  basaltic  rocks  and  lacustrine  depos- 
its of  Miocene  to  Pleistocene  age  in  close  proxim- 
ity to  major  Basin  and  Range  faults.  Recharge  to 
the  geothermal  reservoir  probably  originates  in  the 
mildly  alkaline  calcium  bicarbonate  water  of  the 
local  unconfined  aquifer  system.  During  its  passage 
through  the  geothermal  reservoir,  this  water  gains 
dissolved  solids  up  to  concentrations  of  about  900 
milligrams  per  liter;  sodium  and  sulfate  become  the 
dominant  ions.  Most  geothermal  gradients  in  the 
area  are  strongly  influenced  by  the  convective 
flow  of  hot  water,  making  them  unreliable  indica- 
tors of  depths  to  the  geothermal  reservoir.  Heat 
flow  in  the  Lower  Klamath  Lake  basin  is  about  1.4 
microcalories  per  square  centimeter  per  second 
(heat  flow  units),  a  value  near  the  expected  mini- 
mum for  the  Basin  and  Range  province.  Net  ther- 
mal flux  from  springs  and  wells  is  approximately 
2,000,000  calories  per  second.  Total  convective 
discharge  of  heat  above  the  regional  datum  of  12  C 
in  ground  water  may  be  as  much  as  3,200,000 
calories  per  second.  Currently  (1978),  about 
1,400,000  calories  per  second  (6  megawatts)  of 
geothermal  heat  is  beneficially  used  in  the  area.  On 
the  basis  of  the  quartz  geothermometer,  isotope 
analyses,  and  mixing  models,  geothermal  reservoir 
temperatures  are  estimated  to  be  150  C  in  two  or 
more  separate  reservoir  zones.  The  total  heat  con- 
tent of  the  reservoirs  is  probably  in  the  lower  part 
of  the  range  15  x  10  to  the  18th  power  to  190  x  10 
to  the  18th  power  joules.  (USGS). 
W80-06359 


IB.  Aqueous  Solutions  and 
Suspensions 


BOTTLED  WATER:  EXPENSIVE  GROUND 
WATER, 

Shell  Oil  Co.,  New  Orleans,  LA. 

J.  R.  J.  Studlick,  and  R.  C.  Bain. 

Water  Well  Journal,  Vol  34,  No  7,  p  15-79,  July 

1980.  2  Tab. 

Descriptors:  'Mineral  water,  'Groundwater, 
'Chemical  analysis,  'Taste,  Water  quality  stand- 
ards, Legal  aspects,  Bottled  water. 

Fourteen  brands  of  bottled  water,  both  carbonated 
and  noncarbonated  were  tested  for  quality  by 
standard  analytical  methods  and  by  objective  test- 
ing. Taste  considerations  are  complex  and  vary 
according  to  individual  preferences.  However,  in 
terms  of  mineral  content,  reliable  results  were  ob- 
tained by  analytical  means.  Most  of  the  tested 
waters  met  water  quality  standards.  Carbonated 
waters  had  the  highest  mineral  content  since  their 
deep  circulation  and  high  temperatures  promote 
dissolution  of  minerals  from  reservoir  rocks.  Cali- 
fornia, which  accounts  for  half  of  the  bottled  water 
sold  in  the  United  States,  has  legally  defined  miner- 
al water  as  any  water  containing  500  mg/1  of 
minerals.  Thus,  some  good  quality  water  must 
delete  mineral  from  its  label  for  sales  in  California. 


The  word  natural  may  need  a  legal  definition  since 
80%  of  the  700  brands  of  bottled  water  are  not 
natural  but  are  treated  or  processed  water,  usually 
filtered  or  distilled  well  water  with  man-made  car- 
bonation.  (Purdin-NWWA). 
W80-06422 

WATER  CYCLE 
2A.  General 


ECOSYSTEM  DYNAMICS  AND  A  PHOSPHO- 
RUS BUDGET  OF  AN  ALLUVIAL  CYPRESS 
SWAMP  IN  SOUTHERN  ILLINOIS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
W.  J.  Mitsch,  C.  L.  Dorge,  and  J.  R.  Wiemhoff. 
Ecology,  Vol  60,  No  6,  p,  1116-1124,  1979  OWRT 
A-088-ILL(2),  14-31-0001-7030. 

Descriptors:  'Swamps,  Dendrochronology,  'Eco- 
systems, Sedimentation,  'Phosphorus,  Illinois,  'Al- 
luvial swamp,  Biogeochemistry,  Nutrient  budget, 
'Phosphorus  budget,  Riparian  ecosystem,  South- 
ern Illinois. 

Annual  patterns  in  hydrology,  phosphorus  circula- 
tion, and  sediment  dynamics  were  studied  in  a 
southern  Illinois,  U.S.A.,  floodplain  swamp  domi- 
nated by  bald  cypress  (Taxodium  distichum)  and 
swamp  tupelo  (Nyssa  aquatica).  The  study  empha- 
sizes the  dynamics  of  the  floodplain  swamp  and 
correlations  of  cypress  tree  growth  with  flooding 
and  attempts  to  determine  the  significance  of  the 
interactions  between  the  swamp  and  the  adjacent 
river.  For  the  study  year,  major  inputs  of  water  ot 
the  swamp  were  throughfall  and  runoff  with  minor 
contributions  due  to  groundwater.  Outflows  were 
by  evapotranspiration,  surface  outflow,  and 
groundwater,  with  the  latter  two  draining  primar- 
ily to  the  river.  An  annual  phosphorus  budget  was 
developed  for  the  swamp  from  field  measurements. 
The  deposition  of  high-phosphorus  sediments 
during  the  only  flood  was  the  greatest  input  of 
phosphorus  to  the  swamp.  This  deposition  was  10 
times  greater  than  the  outflow  of  phosphorus  to 
the  river  and  26  times  greater  than  the  throughfall 
input  of  phosphorus.  Total  tree  uptake  from  sedi- 
ments was  estimated  and  duckweed  productivity 
was  estimated.  For  the  period  1937-67,  cypress 
growth,  based  on  tree  ring  analyses,  was  closely 
correlated  with  several  measures  of  flooding  fre- 
quency and  magnitude,  all  obtained  from  past  river 
data.  Tree  ring  data  prior  to  1937  showed  poor 
correlation  with  flooding,  probably  because  of  log- 
ging activity.  Cypress  growth  has  decreased  dra- 
matially  in  recent  years,  corresponding  to  the  rise 
in  water  level  caused  by  beaver  activity. 
W80-06254 


OPTIMIZED  RUNOFF  CURVE  NUMBERS 
FOR  SUGARCANE  AND  PINEAPPLE  FIELDS 
IN  HAWAII, 

Science  and   Education  Administration,   Phoenix. 

AZ.  Water  Conservation  Lab. 

K.  R.  Cooley,  and  L.  J.  Lane. 

Journal  of  Soil  and  Water  Conservation,  Vol  35, 

No  3,  p  137-141,  May-June  1980.  8  Fig.  5  Tab,  9 

Ref. 

Runoff  curve  numbers  for  Hawaiian  sugarcane  and 
pineapple  fields  were  derived  from  actual  rainfall- 
runoff  data  and  used  to  adjust  handbook  values. 
These  handbook  values  were  based  mainly  on  ex- 
perience under  mainland  conditions  and  soils.  The 
data-based  curve  numbers  were  slighly  lower  than 
previously  used  handbook  values  for  sugarcane. 
They  were  considerably  lower  for  pineapple  fields 
where  field  roads  occupied  11-20%  of  the  area. 
Observations  suggest  that  major  portions  of  the 
runoff  come  from  road  areas  and  that  more  inten- 
sive conservation  measures  and  maintenance  pro- 
grams for  these  roads  would  help  reduce  this 
runoff  and  subsequent  erosion.  (Sims-ISWS) 
W80-06289 


CURVE-NUMBER     PROCEDURE    AS     INFIL- 
TRATION METHOD, 

Science  and  Education  Administration,  Columbia. 


MD.  North  Central  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2G. 
W80-063O1 


PROJECTED  EFFECTS  OF  INTERMITTENT 
CHANGES  IN  WITHDRAWAL  OF  WATER 
FROM  THE  ARIKAREE  AQUIFER  NEAR 
WHEATLAND,  SOUTHEASTERN  WYOMING, 

Geological    Survey,   Cheyenne,    WY.    Water   Re- 
sources Div. 
D.  T.  Hoxie. 

Available  from  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $5.50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
15,  1979.  28  p,  14  Fig,  4  Tab,  8  Ref. 

Descriptors:  'Computer  models,  'Surface-ground- 
water  relationships,  Hydrogeology,  'Aquifer  char- 
acteristics, 'Wyoming,  Groundwater,  'Withdraw- 
al, Water  wells,  Irrigation,  Industrial  water,  Water 
supply,  Projections,  'Arikaree  aquifer(WY), 
'Southeastern  Wyoming,  'Withdrawal  effects, 
Water  levels,  Streamflow. 

Effects  on  streumflows  and  ground-water  levels 
attributable  to  a  proposed  intermittent  change  in 
use  and  sites  of  withdrawal  of  3,146  acre-feet  of 
water  from  the  Arikaree  aquifer  in  central  Platte 
County,  WY,  are  assessed  with  a  previously  devel- 
oped ground-water  flow  model.  This  water  has 
been  permitted  for  agricultural  use  by  the  State  of 
Wyoming,  and  under  the  proposal  would  supple- 
ment, when  needed,  existing  industrial  surface-  and 
ground-water  supplies  for  the  Laramie  River  Sta- 
tion of  the  Missouri  Basin  Power  Project.  Under  a 
scenario  wherein  the  supplemental  industrial  usage 
occurs  in  every  10th  year  commencing  in  1980,  the 
model  predicts  a  cumulative  streamflow-depletion 
rate  in  the  Laramie  and  North  Laramie  Rivers  of 
7.7  cubic  feet  per  second  in  the  year  2020  com- 
pared to  a  rate  of  6.9  cubic  feet  per  second  that  is 
predicted  if  the  intermittent  industrial  usage  does 
not  occur.  Areas  in  which  drawdowns  relative  to 
the  simulated  1973  head  configuration  exceed  5, 
10,  25,  and  50  feet  are  predicted  to  be  107,  78,  38, 
and  2  square  miles,  respectively,  in  2020  under  the 
intermittent-usage  scenario  compared  to  corre- 
sponding areas  of  104,  76,  36,  and  2  square  miles 
that  are  predicted  if  the  intermittent  industrial 
usage  does  not  occur.  (USGS). 
W80-06358 


ASYMMETRIC    VARIATION    OF    GHYBEN- 
HERZBERG  LENS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06384 


APPLICATION  OF  THE  GREEN-AMPT 
MODEL  TO  INFILTRATION  UNDER  TIME- 
DEPENDENT  SURFACE  WATER  DEPTHS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

D.  L.  Freyberg,  J.  W.  Reeder,  J.  B.  Franzini,  and 

I.  Remson. 

Water  Resources  Research,  Vol  16,  No  3,  p  517- 

528,  June    1980.    14  Fig,   32   Ref.   NSF  ENG76- 

01271. 

Descriptors:  'Infiltration,  'Surface-groundwater 
relationships,  'Mathematical  models,  Ephemeral 
streams.  Time,  Depth,  Saturation,  Moisture  con- 
tent. Soil  types,  Pore  pressure,  Soil  moisture, 
Equations,  Hydraulic  conductivity,  'Surface  water 
depth,  Green-Ampt  model.  Richards  equation. 

The  performance  of  the  Green-Ampt  model  for 
infiltration  problems  where  the  depth  of  water 
above  the  ground  surface  is  varying  with  time  was 
investigated.  In  order  to  yield  infiltration  rates  that 
agree  with  those  predicted  by  the  Richards  equa- 
tion for  flow  in  a  homogeneous,  nondeforming. 
and  nonhysteretic  soil  the  effective  suction  head 
parameter  in  the  Green-Ampt  model  must  be  con- 
sidered a  function  of  time,  surface  water  depth, 
initial  moisture  content,  and  soil  type.  However, 
when  a  constant  value  of  the  effective  suction  head 
is  assumed,  the  response  of  the  Green-Ampt  model 
to  variations  in  surface  water  depth  is  qualitatively 
equivalent  to  the  response  of  the  Richards  model. 


Field  2— WATER  CYCLE 
G'oup  2A — General 


The  effectiveness  of  a  number  of  definitions  of  the 
suction  head  parameter  that  have  been  proposed  in 
the  literature  was  investigated.  While  the  differ- 
ences in  predicted  infiltration  rates  and  cumulative 
infiltration  obtained  by  using  the  different  defini- 
tions are,  in  general,  of  marginal  significance,  the 
best  choice  of  the  value  of  the  effective  suction 
head  depends  upon  the  particular  problem  to 
which  the  model  is  being  applied.  (Visocky- 
ISWS). 
W80-06399 


LONG-TERM  ANNUAL  SURFACE  HEAT  AND 
WATER  BALANCES  OVER  CANADA  AND 
THE  UNITED  STATES  SOUTH  OF  60  DEC  N: 
RECONCILIATION  OF  PRECIPITATION, 
RUN-OFF  AND  TEMPERATURE  FIELDS, 
Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 
F.  K.  Hare. 

Atmosphere-Ocean,  Vol  18,  No  2,  p  127-153,  1980. 
12  Fig,  30  Ref,  2  Append. 

Descriptors:  *Precipitation(Atmospheric), 

*Runoff,  'Temperature,  'Canada,  'United  States, 
'North  America,  Water  balance,  Heat  balance, 
Energy,  Evaporation,  Air  temperature,  Atmos- 
phere, Rivers,  Streamflow,  Discharge(Water), 
Analytical  techniques,  Climatology,  Hydrology. 

This  analysis  compared  the  observed  field  of 
runoff  (assumed  correct)  with  adjusted  precipita- 
tion over  North  America  (as  amended  by  den 
Hartog  and  LeDrew  over  Canada)  and  derived  the 
principal  hydroclimatological  ratios  for  each  five- 
degree  latitude-longitude  square.  The  amended 
precipitation  field  yielded  values  of  the  Budyko 
dryness  index  close  to  values  suggested  by  the 
vegetation  distribution.  The  Priestley-Taylor  pa- 
rameter, alpha,  lay  between  unity  (equilibrium)  and 
potential  (1.26)  values  over  much  of  humid  North 
America,  but  exceeded  these  values  in  the  north- 
west Pacific  squares,  where  advective  heating  may 
be  the  cause.  Other  regions  of  strong  seasonal 
advective  heating  (e.g.,  the  Great  Plains)  did  not 
appear  to  influence  the  distribution  strongly.  A 
weighted  convective  forcing  temperature  was  de- 
rived, varying  from  298  K  in  the  extreme  south  to 
below  285  K  in  the  north.  This  function  (and  the 
Bowen  ratio)  achieve  improbable  values  in  north- 
ern Labrador-Ungava.  The  precipitation,  runoff, 
and  net  radiation  regimes  appeared  still  to  be  out  of 
balance  in  these  squares.  An  adjustment  of  either 
precipitation  or  net  radiation  by  about  a  tenth 
corrects  the  imbalance,  but  the  method  was  not 
capable  of  deciding  which  field  (or  both)  was  in 
error.  Over  the  rest  of  the  continent  the  adjusted 
precipitation  field  now  appeared  to  be  in  balance 
with  observed  runoff  and  temperature  distribu- 
tions. (Sims-ISWS). 
W80-06404 


2B.  Precipitation 


RAINFALL  STORMFLOW  ANALYSIS  TO  IN- 
VESTIGATE SPATIAL  AND  TEMPORAL 
VARIABILITY  OF  EXCESS  RAINFALL  GEN- 
ERATION, 

South   Australia   Engineering   and   Water   Supply 

Dept.,  Adelaide. 

R.  D.  S.  Clark. 

Journal  of  Hydrology,  Vol  47,  No  1/2,  p  91-101, 

may  1980.  7  Fig,  1  Tab,  10  Ref. 

Descriptors:  'Rainfall,  'Rainfall-runoff  relation- 
ships, 'Storm  runoff.  Spatial  distribution,  Exces- 
sive precipitation,  Parametric  hydrology.  Floods, 
Statistics,  'Stormflow  analysis,  'Spatial  variability. 
Temporal  variability,  Excess  rainfall  generation. 
Loss  rate  methods,  Catchment  rainfall,  Extrapola- 
tion. 

Loss  rate  methods  are  still  widely  used  for  calcu- 
lating rainfall  excess  despite  increasing  evidence  of 
spatial  variability  of  catchment  stormflow  genera- 
tion and  awareness  that,  because  of  their  inherent 
assumptions  of  uniform  catchment  response,  these 
methods  may  be  giving  misleading  results.  A 
method  was  described  that  overcomes  this  defi- 
ciency. By  analyzing  data  sets  of  catchment  rainfall 


and  stormflow  only,  a  parameter  statistically  quan- 
tifying average  spatial  variability  of  stormflow 
generation  was  obtained.  This  was  then  used  to 
derive  a  set  of  singular  storm  progressing  loss 
relationships,  the  forms  of  which  reflect  both  gen- 
erally observed  spatial  and  temporal  loss  character- 
istics. The  method  can  be  used  over  the  whole 
range  of  stormflow  prediction  and  provides  a  basis 
for  design  extrapolation  to  more  severe  floods  than 
were  recorded.  (Roberts-ISWS) 
W80-06206 


AN  ANALYSIS  OF  THE  RECENT  EXTREME 
WINTERS  IN  THE  CONTIGUOUS  UNITED 
STATES, 

National  Climatic  Center,  Asheville,  NC. 

H.  F.  Diaz,  and  R.  G.  Quayle. 

Monthly  Weather  Review,  Vol.   108,  No  6,  687- 

699,  June  1980.  6  Fig,  5  Tab,  19  Ref. 

Descriptors:  'Winter,  'Temperature, 

'Precipitation(Atmosphenc),  'Weather,  Data 
processing,  Statistics,  Air  temperature.  Snowfall, 
Variability,  Probability,  Seasonal,  Meteorology, 
Climatology,  Severe  winters,  Extreme  tempera- 
ture, Extreme  precipitation. 

Analysis  of  monthly  mean  temperature  and  pre- 
cipitation data  for  each  of  the  48  contiguous 
United  States  for  the  1976-77  through  1978-79 
winter  seasons  showed  that  the  temperature  and 
precipitation  departures  from  the  long-term  means 
were  extreme.  The  consecutive  occurrence  of  such 
severely  cold  winters  was  unprecedented  in  the 
available  85-year  record.  Variability  of  tempera- 
tures and  precipitation  has  increased  in  the  past  5- 
year  period,  compared  to  previous  pentads,  mainly 
as  a  result  of  much  greater  frequency  of  extreme 
anonalies.  An  'extreme  anomaly'  was  defined  as  a 
mean  monthly  or  seasonal  value  exceeding  two 
standard  deviations  from  the  long-term  mean.  Sta- 
tistical estimates  of  average  return  periods  of 
winter  mean  temperatures  equal  to  or  lower  than 
the  actural  values  recorded  for  the  past  three  sea- 
sons were  close  to  the  empirical  values  However, 
the  implausibly  low  probabilities  for  the  occur- 
rence of  consecutive  severe  winters  suggested  that 
the  development  of  large-scale  anomalies  in  atmos- 
pheric circulation,  which  these  low  temperatures 
represent,  may  have  a  common  dynamical  forcing 
and  that  these  forcing  mechanisms  possess  time 
scales  on  the  order  of  several  years.  (Sims-ISWS) 
W80-06286 


AREALLY-WEIGHTED  TEMPERATURE  AND 
PRECIPITATION   AVERAGES   FOR   ALASKA, 

1931-1977, 

National  Climatic  Center.  Asheville,  NC. 

H  F.  Diaz 

Monthly  Weather  Review,  Vol  108,  No  6.  p  817- 

822,  June  1980.  A  Fig,  4  Tab,  14  Ref. 

Descriptors:  'Temperature, 

'Precipitation(Atmospheric),  'Alaska,  Weather. 
Data  processing,  Analytical  techniques,  Statistics, 
Monthly,  Seasonal,  Correlation  analysis.  Air  tem- 
perature, Meteorology,  Climatoloy,  Average  tem- 
peratures. Average  precipitation. 

Areally  weighted  time  series  of  temperature  and 
precipitation  have  been  compiled  for  Alaska  for 
the  period  1931-77.  Correlations  of  the  temperature 
values  with  those  of  the  contiguous  United  States 
indicate  that,  at  both  the  monthly  and  seasonal 
time  scales,  the  temperatures  over  the  eastern  two- 
thirds  of  the  contiguous  United  States  and  Alaska 
are  basically  out  of  phase  However,  with  regard 
to  long-term  trends,  the  temperatures  in  both 
Alaska  and  the  lower  48  states  exhibit  a  similar 
pattern.  (Sims-ISWS) 
W 80-062 8 7 


AN  ALTERNATIVE  MODEL  FOR  DRY-SPELL 
PROBABILITY  ANALYSIS, 

Instituto  Agronomico.  Campinas  (Brazil). 

H.  V.  De  Arrude,  and  H  S.  Pinto. 

Monthly  Weather  Review.  Vol  108,  No  6,  p  823- 

825,  June  1980.  2  Tab.  8  Ref. 

Descriptors:   'Rainfall,   'Variability.   'Probability. 
'Model    studies,    'South    America.    Mathematical 


models,  Statistics,  Markov  processes,  Tropical  re- 
gions, Precipitation(Atmosphenc),  Weather, 
Droughts,  Climatology,  'Brazil,  Dry-spell  prob- 
ability. 

The  occurrence  of  sequences  of  dry  days  in  the 
wet  season  was  studied  for  six  localities  scattered 
over  the  state  of  Sao  Paulo,  Brazil.  In  order  to 
determine  the  most  suitable  probability  model  for 
this  tropical  region,  two  frequency  distribution 
functions  were  analyzed:  (1)  the  Markov  chain  and 
(2)  the  truncated  negative  binomial  In  spite  of  its 
widespread  use,  the  Markovian  model  was  shown 
to  be  less  efficient  for  fitting  estimated  data  with 
observed  data  than  the  truncated  negative  binomial 
model.  (Sims-ISWS) 
W80-06288 


A     DISTANCE-WEIGHTED     METHOD     FOR 
COMPUTING  AVERAGE  PRECIPITATION, 

Regional  Engineering  Coll,  Silichar,  (India).  Dept. 
of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
W 80-06291 


RECIPROCAL-DISTANCE  ESTIMATE  OF 
POINT  RAINFALL, 

Science  and  Education  Administration,  Tucson, 
AZ.  Southwest  Rangeland  Watershed  Research 
Center 

J  R.  Simanton,  and  H  B.  Osborn 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY7,  Tech- 
nical Note,  p  1242-1246,  July  1980.  1  Fig,  2  Tab,  4 
Ref,  1  Append. 

Descriptors:  'Rainfall,  'Estimating,  'Analysis, 
•Rainfall  disposition,  Analytical  techniques.  Statis- 
tical methods,  Correlation  analysis.  Rain  gages. 
On-site  data  collections.  Point  rainfall.  Reciprocal 
distance  method. 

Accurate  estimates  of  rainfall  are  most  important 
in  hydrologic  modeling.  Many  methods  have  been 
suggested  to  estimate  missing  or  ungaged  point 
rainfall.  A  reciprocal-distance  weighting  technique 
appears  to  be  one  of  the  most  accurate.  In  the 
reciprocal-distance  method,  the  amount  of  rainfall 
at  any  ungaged  point  is  a  function  of  the  measured 
rainfall  and  distance  to  nearby  gages.  Because  of 
the  limited  areal  extent  of  thunderstorm  rainfall, 
estimates  of  rainfall  are  only  accurate  if  gages  are 
closely  spaced  Dean  and  Snyder  found  that  for 
widely  spaced  gages  in  the  Piedmont  region  of  the 
Southeast,  an  exponent  of  2  in  the  reciprocal- 
distance  method  gave  best  results  In  this  paper, 
the  writers  attempted  to  determine  if  an  exponent 
of  2  would  give  best  results  for  estimating  thunder- 
storm rainfall  in  the  Southwest  and  if  there  were 
definable  relationships  among  gages,  distance,  and 
exponents  in  the  reciprocal-distance  method.  The 
reciprocal-distance  method  gives  the  greatest 
weight  to  the  nearest  gage  and  reduces  weight 
proportionally  as  distance  increases  and  minimizes 
the  smoothing  of  the  rainfall  distribution.  The  re- 
ciprocal-distance weighting  method  was  found 
very  useful  in  estimating  missing  thunderstorm 
rainfall  data  for  distances  of  less  than  10  km  be- 
tween gages.  Exponents  used  in  testing  the  weight- 
ing equation  can  range  from  1  to  3  without  signifi- 
cantly affecting  the  accuracy  of  the  estimate.  (See 
also  W72-05338  and  W77-09696)  (Humphreys- 
ISWS) 
W 80-06296 


INVESTIGATIONS  OF  THE  RADAR  ECHO 
CLIMATOLOGY  OF  SOUTHERN  HIPLEX. 

Texas  A  and  M  Univ..  College  Station.  TX   Dept 
of  Meteorology. 
D  M  Driscoli 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80-200587. 
Price  codes:  A07  in  paper  copy.  A01  in  microfiche. 
Final  report.  January  1980.  140  p.  18  Fig.  26  Tab. 
16  Ref.  6  Append.  14-90025. 

Descriptors:  'Climatology.  'Synoptic  analysis, 
'Radar.  'Meteorology.  'Weather  patterns. 
Remote  sensing.  Convection.  Clouds.  Air  circula- 
tion. Cloud  physics.  Air  masses.  Analytical  tech- 


WATER  CYCLE— Field  2 


Evaporation  and  Transpiration — Group  2D 


niques,  Seasonal,  Precipitation  (Atmospheric), 
Texas,  Evaluation,  Correlation  analysis,  Cloud 
seeding,  Weather  modification. 

The  synoptic  climatology  of  the  Southern 
HIPLEX  region  was  investigated  using  both  sub- 
jective and  objective  weather  classification  systems 
to  develop  a  correction  factor  for  radar  bias  from 
PPI  films  from  the  Amarillo  WSR  radar  and  to 
determine  the  effects  of  seeding  on  convective  cell 
characteristics.  The  synoptic  climatology  data  was 
used  to  supplement  the  mesoscale  dynamics  and 
cloud  physics  studies  conducted  by  other  scientists. 
The  characterization  of  the  basic  atmosphere  flow 
patterns  was  carried  out  each  day  of  the  four 
convective  seasons  (April-September)  of  1973-1976 
to  give  variations  of  pressure,  location  of  fronts, 
and  air  temperatures.  By  careful  inspections  of 
'snapshots'  of  atmospheric  circulation,  a  synoptic 
climatology  was  derived  which  was  subjective  in 
nature  and  reflected  the  prior  experience  of  the 
classifier.  The  spatial  distribution  of  initial  convec- 
tive echoes  had  been  established  by  earlier  re- 
search and  the  true  spatial  distribution  was  deter- 
mined by  applying  an  empirically  derived  correc- 
tion factor  for  the  change  of  observed  echo  fre- 
quency with  distance.  The  geographic  variation  of 
echo  occurrances  prevented  the  conclusive  com- 
parison of  similar  data  from  Midland  films.  Seeding 
effects  and  seeded  echoes  could  not  be  studied  due 
to  an  insufficient  data  base.  (Sidney-IPA). 
W 80-06302 


UNUSUAL  RAINFALLS  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 
P.  G.  Vinzani,  and  S.  A.  Changnon,  Jr. 
Weatherwise,  Vol  33,  No  3,  p  124-126,  June  1980. 
2  Fig,  1  Tab. 

Descriptors:  *Rainfall,  "Variability,  'Excessive 
precipitation,  'Moisture  deficit,  'Illinois,  Precipita- 
tion (Atmospheric),  Rain,  Monthly,  Weather,  Me- 
teorology, Climatology,  August  rainfall,  Septem- 
ber rainfall,  Extremes. 

Rainfall  across  Illinois  in  1979  produced  in  many 
areas  a  record  wet  August  and  then  a  record  dry 
September.  This  was  only  the  fifth  time  since  1890 
that  a  record  wet  month  over  large  areas  was 
followed  by  record  low  rains.  The  in-state  distribu- 
tion of  the  rain  served  to  accent  the  extreme  con- 
trast between  the  two  months.  The  areas  of  the 
state  with  the  highest  August  values  were  in  the 
northern  third  where  record  maximum  monthly 
rainfall  (8  to  12  inches)  occurred  at  several  loca- 
tions; in  turn,  this  was  a  part  of  the  area  where 
record  low  rainfall  (trace  to  0.1  inch)  occurred  in 
September.  (Sims-ISWS). 
W80-06379 


DEVELOPMENT  OF  A  SELF-SEALING  RAIN 
SAMPLER  FOR  ARID  ZONES, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

E.  Adar,  M.  Levin,  and  A.  Barzilai. 

Water  Resources  Research,  Vol  16,  No  3,  p  592- 

596,  June  1980.  5  Fig,  3  Ref. 

Descriptors:  'Rainfall,  'Sampling,  'Isotope  stud- 
ies, 'Rain  gages,  Instrumentation,  Equipment, 
Precipitation(Atmospheric),  Rain,  Storms,  Chemi- 
cals, Oxygen,  Deserts,  Arid  lands,  Arid  climates, 
•Self-sealing  rain  sampler,  'Israel. 

Owing  to  evaporation  from  standard  rain  gages  in 
arid  zones  the  natural  isotopic  abundance  of  deu- 
terium and  oxygen  18  in  rainwater  may  not  have 
been  correctly  determined  in  the  past.  A  single- 
stage  rain  sampler  has  been  developed  involving 
the  use  of  a  hermetic  seal  to  help  eliminate  the 
evaporation  problem.  This  gage  provides  a  suitable 
sample  for  isotopic  analysis.  A  multiple-stage  rain 
sampler  has  been  developed  to  enable  the  collec- 
tion of  successive  rainfall  fractions  within  a  partic- 
ular storm.  Instruments  of  both  types  were  distrib- 
uted throughout  the  Negev  Desert  in  Israel.  Re- 
sults from  2  years  of  observations  involving  20 
storms  indicated  the  efficiency  and  reliability  of 
the  instruments  developed.  (Sims-ISWS). 
W80-06393 


LARGE-SAMPLE  METHODS  FOR  DECISION 
ANALYSIS  OF  GAMMA  VARIATES, 

Arizona  Univ.,  Tucson    Dept.  of  Systems  and  In- 
dustrial Engineering. 
R.  Krzysztofowicz,  and  S.  Yakowitz. 
Water  Resources  Research,  Vol  16,  No  3,  p  491- 
500,  June  1980.  9  Fig,  6  Tab,  15  Ref,  3  Append. 
NSF  ENG78-09365,  ENG76-20280. 

Descriptors:  'Rainfall,  'Frequency,  'Model  stud- 
ies, Mathematical  models,  Computer  models,  Tem- 
poral distribution,  Probability,  Data  processing, 
Analytical  techniques,  Statistics,  Equations,  Math- 
ematics, 'Gamma  distributions. 

It  is  widely  recognized  that  Bayes  decision  analysis 
with  gamma  variables  leads  almost  invariably  to 
fairly  troublesome  computational  difficulties.  The 
purpose  of  this  paper  was  to  show  how  these 
difficulties  can  be  circumvented  by  the  use  of 
certain  results  of  decision  theory  in  conjunction 
with  some  specialized  developments  on  series  ex- 
pansions. Specifically,  the  posterior  law  was  ap- 
proximated by  the  computationally  and  analytical- 
ly convenient  bivariate  normal  distribution.  The 
approximation  technique  derived  here  was  com- 
pared to  exact  formulas  through  statistical  meas- 
ures as  well  as  comparative  performance  in  water 
resource  management  contexts.  (Sims-ISWS). 
W80-06402 


LONG-TERM  ANNUAL  SURFACE  HEAT  AND 
WATER  BALANCES  OVER  CANADA  AND 
THE  UNITED  STATES  SOUTH  OF  60  DEG  N: 
RECONCILIATION  OF  PRECIPITATION, 
RUN-OFF  AND  TEMPERATURE  FIELDS, 
Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  2A. 
W80-06404 


RAINFALL  TREND  AT  PORT  MORESBY 
FROM  1949  TO  1976, 

National  Weather  Service,  Papua  (New  Guinea). 
K.  Magari. 

Weather,  Vol  35,  No  4,  p  110-117,  April  1980.  7 
Fig,  2  Tab,  7  Ref. 

Descriptors:  'Rainfall,  'Fluctuations,  'Coastal 
plains,  Meteorological  data,  Weather,  Seasonal, 
Monsoons,  Topography,  Annual,  Monthly,  'New 
Guinea,  'Meteorological  station,  Coastal  strip, 
Weather  station,  Rainfall  incidence,  Unweighted 
running  means,  Seasonal  rainfall,  Weighted  influ- 
ence, Monsoon  shearline. 

This  study  examined  the  seasonal,  annual,  and 
monthly  registrations  for  trends  in  the  rainfall  inci- 
dence at  Port  Moresby,  situated  on  the  south  coast 
of  Papua,  New  Guinea,  from  the  period  of  record 
up  to  1976.  The  study  identified  several  character- 
istics of  rainfall  trends:  increase  in  the  annual  rain- 
fall since  the  late  1950s  and  consistent  seasonal 
rainfall,  with  the  north-west  season  becoming  in- 
creasingly wetter.  In  comparison,  a  study  of  rain- 
fall in  the  Seychelles  in  the  Indian  Ocean  found  a 
marked  increase  in  average  rainfall  during  the 
south-east  season  since  the  late  1950s  and  a  rise  in 
annual  rainfall  since  1941.  High  monthly  rainfall 
variability  coefficients  were  also  noticeable,  rang- 
ing from  45-154%  as  compared  to  the  Seychelles 
values  from  35-78%.  (Roberts-ISWS). 
W  80-06408 


2C.  Snow,  Ice,  and  Frost 


FLOW  PATTERNS  IN  THE  CENTRAL  NORTH 
AMERICAN  ICE  SHEET, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 

Terrain  Sciences  Div. 

W.  W.  Shilts. 

Nature,   Vol   286,   No   5770,   p   213-218,  July    17, 

1980.  3  Fig,  31  Ref. 

Descriptors:  'Glaciology,  'Canada,  'Glacial  sedi- 
ments, 'Glaciation,  Flow,  Movement,  Strati- 
graphy, Petrography,  Distribution  patterns,  Till, 
Glacial  soils,  'Hudson  Bay(Canada),  Laurentide 
ice  sheet. 


Patterns  of  glacial  dispersal  of  lithologically  dis- 
tinctive erratics  around  Hudson  Bay  show  the 
central  portion  of  the  North  American  Laurentide 
ice  sheet  to  have  been  made  up  of  at  least  two 
land-based  centers,  one  that  grew  and  dissipated  in 
Keewatin,  and  one  that  grew  and  dissipated  in 
Nouveau  Quebec-Labrador.  The  distance  of  dis- 
persal along  clearly  defined  flow  paths  from  the 
centers  east  and  west  of  Hudson  Bay  is  so  great 
that  the  time  required  to  form  the  major  erratic 
trains  of  the  Wisconsinan  glaciation  may  have 
spanned  most  of  that  glacial  stage,  leaving  little 
time  for  the  development  of  a  major  ice  dome  over 
Hudson  Bay  Hudson  Bay  received  ice  flowing 
from  Keewatin  and  Quebec  throughout  the  last 
glacial  stage.  Reconstructions  of  the  palaeoclima- 
tology  and  dynamics  of  the  Laurentide  ice  sheet 
might  better  be  based  on  the  multiple  dome  model 
presented  rather  than  on  the  less  complex  single 
dome'  model.  (Humphreys-ISWS). 
W80-06376 

2D.  Evaporation  and  Transpiration 

EFFECTS  OF  LILY  PADS  ON  EVAPORATION, 

Science  and  Education  Administration,  Phoenix, 

AZ.  Water  Conservation  Lab. 

K.  R.  Cooley,  and  S.  B.  Idso. 

Water  Resources  Research,  Vol  16,  No  3,  p  605- 

606,  June  1980.  7  Ref. 

Descriptors:  'Arizona,  'Evaporation,  'Water  loss, 
•Vegetation  effects,  Vegetation,  Consumptive  use, 
Water  tanks,  Advection,  Crops,  Farms,  'Lily  pads, 
'Open  water,  Measurements  of  evaporation,  Vege- 
tative tank,  Evaporative  water  loss,  Evaporation 
reduction,  Sensible  heat,  Advective  energy. 

Measurements  of  evaporation  from  open  water  and 
water  partially  covered  by  lily  pads  indicated  that 
for  the  portion  of  the  surface  area  covered  by  lily 
pads  evaporation  was  reduced  to  about  84%  of 
that  occurring  from  open  water.  There  has  been 
continuing  uncertainty  about  the  effects  of  vegeta- 
tion in  altering  the  rate  of  evaporative  water  loss 
from  an  open  water  body.  This  experiment  used 
tanks  2.7  m  in  diameter  and  0.9  m  deep,  with  an 
inner  container  2.1  m  in  diameter  and  0.6  m  deep. 
Since  the  lily  pads  laid  flat  upon  the  water  surface, 
they  were  not  prone  to  receive  any  more  advective 
energy  from  the  air  than  was  the  water  itself. 
Although  results  were  obtained  on  small  water 
bodies  in  a  highly  advective  environment,  they 
were  comparable  to  those  expected  for  an  exten- 
sive surface.  (Roberts-ISWS). 
W80-06392 


EVALUATION  OF  THE  BOWEN  RATIO/ 
ENERGY  BALANCE  METHOD  FOR  DETER- 
MINING FOREST  EVAPOTRANSPIRATION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

D.  L.  Spittlehouse,  and  T.  A.  Black. 

Atmosphere-Ocean,  Vol  18,  No  2,  p  98-116,  1980. 

6  Fig,  2  Tab,  47  Ref. 

Descriptors:  'Evapotranspiration,  'Forests, 
'Energy  budget,  Energy,  Temperature,  Vapor 
pressure,  Stomata,  Resistance,  Soil  water,  'Forest 
evapotranspiration,  'Bowen  ratio,  Energy  balance, 
Vapor  pressure  gradients,  Psychrometer,  Stomatal 
diffusion,   Soil   water  balance,   Eddy  correlation. 

The  Bowen  ratio/energy  balance  method  of  using 
periodic  reversal  of  the  psychrometers  to  remove 
systematic  errors  was  evaluated.  Temperature  and 
vapor  pressure  differences  can  be  measured  with 
accuracies  of  +0.005  C  and  +1  Pa,  respectively. 
For  a  3-m  vertical  separation  of  the  psychrometers 
and  the  Bowen  ratio,  the  probable  relative  error  in 
the  forest  evapotranspiration  was  less  than  +15% 
when  the  temperature  and  vapor  pressure  gradi- 
ents were  large,  and  ranged  from  +10  to  +60% 
when  the  gradients  were  small.  The  error  in  eva- 
potranspiration was  from  two  to  five  times  these 
values  when  the  Bowen  ratio  was  less  than  zero. 
Measurements  of  evapotranspiration  made  with  the 
Bowen  ratio/energy  balance  method  were  com- 
pared with  those  made  concurrently  with  an  eddy 
correlation/energy  balance  method,  a  stomatal  dif- 
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fusion  resistance  method,  and  a  soil  water  balance 
method.  Agreement  was  generally  within  +  20% 
and  frequently  within  +10%,  well  within  the 
errors  associated  with  the  methods.  (Roberts- 
ISWS). 
W80-06405 


2E.  Streamflow  and  Runoff 


THE  SPATIAL  DIMENSION  IN  THE  INTER- 
PRETATION OF  STREAM  SOLUTE  BEHAV- 
IOUR, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2K. 
W80-06203 


RAINFALL  STORMFLOW  ANALYSIS  TO  IN- 
VESTIGATE SPATIAL  AND  TEMPORAL 
VARIABILITY  OF  EXCESS  RAINFALL  GEN- 
ERATION, 

South   Australia   Engineering   and   Water   Supply 

Dept.,  Adelaide. 

For  primary  bibliographic  entry  see  Field  2B. 

W80-06206 


A  CONTINUOUS  STREAMFLOW  MODEL, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

G.  G.  S.  Pegram. 

Journal  of  Hydrology.  Vol  47,  No  1/2,  p  65-89, 

May  1980.  9  Fig,  1  Tab,  18  Ref. 

Descriptors:  *Streamflow,  *Watersheds(Basins), 
*Runoff,  *Model  studies,  Mathematical  models, 
Drainage,  Infiltration,  Channel  flow.  Inflow, 
Discharge(Water),  Rainfal, 

Precipitation(Atmospheric),  Hydrographs,  Syn- 
thetic hydrology.  Hydrology. 

Making  the  assumption  that  a  moderately  large 
catchment  can  be  modeled  as  a  combination  of 
linear  reservoirs  in  series  and  in  parallel  where  the 
effective  precipitation  is  a  compound  Poisson  proc- 
ess, the  author  presened  relationships  between  the 
paramters  of  the  catchment  model,  the  discretely 
coincident  model  (shown  to  be  ARMA  with  a 
special  structue),  and  the  continous  model.  Exploit- 
ing the  structure  that  derives  from  the  specifica- 
tion, the  author  suggested  an  estimation  procedure 
and  applied  it  to  an  actual  streamflow  record. 
Preliminary  results  were  very  encouraging.  (Sims- 
ISWS) 
W80-06207 


RANGE  ANALYSIS  FOR  RESERVOIR  STOR- 
AGE WITH  INDEPENDENT  INFLOWS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
H.  N.  Phien.  A.  Arbhabhirama,  and  P.  Sutabutr. 
Journal  of  Hydrology,  Vol  47,  No  1/2,  p  53-64, 
May  1980.  2  Fig,  2  Tab,  8  Ref. 

Descriptors:  *Reservoirs,  'Storage,  *Model  stud- 
ies, Mathematical  models,  Inflow,  Reservoir  stor- 
age. Storage  capacity.  Equations,  Theoretical  anal- 
ysis, Analytical  techniques.  Surplus  water,  Hydrol- 
ogy- 
Range  analysis  was  used  to  investigate  the  storage 
problem  of  an  infinite  reservoir  where  the  annual 
inflows  were  independent  and  identicaly  distribut- 
ed either  as  normal  or  as  gamma  variables.  The 
distribution  of  the  water  content  in  the  reservoir 
for  a  specified  year  was  derived  and  given  in  a 
closed  form.  The  first  few  moments  of  the  maxi- 
mum amounts  of  water  in  surplus  and  in  deficit 
over  the  reservoir  life  were  obtained,  and  their 
distributions  were  approximated  by  the  Pearson 
type-I  curve.  The  distribution  of  the  reservoir  stor- 
age capacity  was  approximated  by  the  type-Ill 
curve  which  was  completely  determined  by  its  first 
two  moments.  In  addition,  it  was  found  that  when 
the  skewness  coefficient  of  the  inflows  increases: 
(1)  the  maximum  amount  of  water  in  surplus  fuc- 
tuates  more  and  approaches  the  zero  value  more 
frequently,  while  that  in  deficit  fluctuates  less  and 
approaches  the  zero  value  less  frequently;  and  (2) 
the  reservoir  size  becomes  smaller  but  its  distribu- 
tion becomes  less  stable.  (Sims-ISWS) 


W80-06208 


GAMMA  SYNTHETIC  HYDROGRAPHS, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

T.  E.  Croley,  II. 

Journal  of  Hydrology,  Vol  47,  No  1/2,  p  41-52, 

May  1980.  1  Fig,  1  Tab,  15  Ref 

Descriptors:  'Synthetic  hydrology,  'Hydrographs, 
•Model  studies,  Mathematical  models,  Theoretical 
analysis,  Analytical  techniques,  Runoff,  Storm 
runoff,  Design  storm,  Design  flood, 
Watersheds(Basins),  Flow,  Hydrology,  Gamma 
distributions. 

The  two-parameter  Gamma  distribution  was  pre- 
sented as  a  basis  for  synthetic  hydrographs  with  a 
review  of  existing  applications,  and  nonfeasible 
applications  were  identified.  Several  approaches 
for  fitting  this  function  to  practical  boundary  con- 
dition parameters  were  identified  and  presented  in 
a  unified  treatment  They  were  especially  designed 
for  use  on  small  programmable  calculators  since 
the  synthetic  hydrograph  is  extremely  sensitive  to 
the  Gamma  distribution  parameters.  Nomographs 
would  give  large  errors  in  the  fit  for  small  errors  in 
the  boundary  condition  parameters.  Although 
nondimensionalization  of  the  synthetic  hydrograph 
is  possible  with  the  Gamma  distribution,  u  was 
shown  to  be  unnecessary.  Current  uses  of  'stand- 
ard' nondimensional  hydrographs  were  shown  to 
be  in  error.  (Sims-ISWS) 
W80-06209 


STOCHASTIC  GENERATION  OF  MONTHLY 
FLOWS  FOR  EPHEMERAL  STREAMS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering 

R.  Serikanthan,  and  T.  A.  McMahon. 

Journal  of  Hydrology.  Vol  47,  No  1/2,  p  19-40, 

May  1980.  6  Fig.  7  Tab,  8  Ref 

Descriptors:  'Ephemeral  streams.  'Streamflow. 
•Mathematical  models.  'Model  studies.  Flow. 
Low  flow.  Analytical  techniques.  Methodology. 
Stochastic  processes,  Monthly,  Runoff.  Rivers. 
River  flow.  Hydrology.  'Zero  flows 

Six  procedures  for  generating  monthly  flows  of 
ephemeral  streams  were  discussed  and  applied  to 
eight  Australian  rivers.  Based  on  the  results  the 
method  of  fragments  was  recommended,  although 
several  other  procedures  yielded  satisfactory  re- 
sults. Procedures  examined  included  that  of  Beard, 
three  variations  of  the  log-normal  distribution,  the 
two-tier  model,  and  the  method  of  fragments. 
(Sims-ISWS) 
W80-O621O 


AN    AUTOCORRELATION    APPROACH    FOR 

PARAMETER  ESTIMATION  OF  FRACTIONAL 

ORDER     EQUAL-ROOT     AUTOREGRESSIYE 

MODELS   USING   HYPERGEOMETRIC   FUN- 

TIONS, 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Civil 

Engineering. 

S.  K.  Spolia,  S.  Chander,  and  K.  M  O'Conner. 

Journal  of  Hvdrology.  Vol  47.  No  1/2,  p  1-17,  may 

1980.  25  Ref,  2  Append. 

Descriptors:  'Runoff.  'Reservoirs.  'Model  studies. 
'Mathematical  models.  Analytical  techniques. 
Mathematics.  Regression  analysis.  Correlation 
analysis.  Storms,  Storm  runoff.  Hydrographs. 
Equations.  Hydrology,  Autoregressive  models. 
Paramter  estimation. 

A  method  of  estimating  the  parameters  of  an  autor- 
egressive model  with  real  and  equal  roots  in  its 
characteristic  equation  was  developed.  The  pro- 
posed method  uses  the  serial  autocorrelation  func- 
tion in  the  estimation  process  Unlike  solution  of 
Yule-Walker  equations,  this  method  does  not  re- 
quire an  a  priori  knowledge  of  the  order  of  the 
model  and  is  not  restricted  to  integer  order  models. 
The  possible  use  of  this  method  in  estimating  the 
parameters  of  an  autoregressive  cum  moving  aver- 
age model  and  those  of  the  continuous  cascade 
model  of  linear  and  equal  reservoirs  was  indicated. 
(Sims-ISWS) 


W80-06211 


MAXIMUM-LIKELIHOOD  ESTIMATION  OF 
THE  GENERAL  EXTREME-VALUE  DISTRI- 
BUTION PARAMETERS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Mathematics. 

A.  Otten,  and  M.  A.  J  Van  Montfort. 

Journal  of  Hydrology,  Vol  47,  No  1/2,  p  187-192 

May  1980.  1  Tab,  3  Ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Estimating  equations,  'Mathematics,  Equa- 
tions, Theoretical  analysis.  Analytical  techniques, 
Statistics.  Statistical  models.  Hydrology,  Synthetic 
hydrology,  Extreme  values. 

Some  modifications  of  Jenkinson's  procedure  for 
getting  ML-estimtes  of  the  GEV -distribution  were 
proposed  in  order  to  reduce  both  the  number  of 
iterations  and  the  probability  of  the  procedure 
failing.  (Sims-ISWS) 
W80-06217 


COMPARISON  OF  BED  FORM  VARI  AM  F 
SPECTRA  WITHIN  A  MEANDER  BEND 
DURING  FLOOD  AND  AVERAGE  DIS- 
CHARGE, 

South  Carolina  Univ.,  Columbia.  Dept  of  Geolo- 
gy 

For  primary  bibliographic  entry  see  Field  2J 
W80-06245 


BOUNDARY  LAYERS  IN  DEVELOPING  OPEN 

CHANNEL  FLOW . 

Minnesota  Univ.,  Minneapolis.  St    Anthony  Falls 

Hydraulic  Lab 

For  primary  bibliographic  entry  see  Field  8B. 

W80-06297 


BAYESIAN  FREQUENCY  ANALYSIS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 
Civil  Engineering. 
W.  H.  Tang. 

Journal  of  the  Hydraulics  Division.  Amenan  Soci- 
ety of  Civil  Engineers.  Vol  106.  No  HY7.  Proceed- 
ings Paper  15532.  p  1203-1218.  July  1980.  4  Fig,  5 
Tab,  10  Ref,  3  Append.  NSF  ENG  7808392. 

Descriptors:  'Frequency  analysis.  'Analytical 
techniques.  'Mathematical  models.  'Hydrology. 
Regression  analysis.  Analysis.  Statistics.  'Floods. 
Probability.  Risks.  Discharge(Water).  Frequency. 
Maihematical  studies.  Theoretical  analysis.  Statisti- 
cal methods.  Design  flow.  Design  flood.  Bayes 
theorem. 

The  traditional  frequency  analysis  attempts  to  fit  a 
specific  probability  model  on  the  basis  of  limited 
data,  from  which  the  flood  level  corresponding  to 
a  given  return  period  is  determined  Because  of:  (1) 
scatter  of  observed  data  about  the  theoretical  prob- 
ability model.  (2)  uncertainty  of  extrapolation  from 
limited  measured  record,  and  (3)  uncertainty  in 
selecting  the  correct  model,  the  flood  level  corre- 
sponding to  a  given  return  period  should  be  a 
random  variable.  This  paper  developed  formulas 
for  predicting  the  design  flood  value  and  evalua- 
tion the  uncertainty  associated  with  the  prediction 
for  a  specifically  chosen  probability  model  and  for 
a  given  return  period.  A  procedure  was  developed 
that  will  yield  an  estimate  of  the  design  flood 
through  systematically  incorporating  predictions 
from  several  vying  models.  Bayesian  statistics  w  re 
applied  to  incorporate  the  model  uncertainty  in  the 
evaluation  of  hydrologic  risk  over  the  life-time  of  a 
hydraulic  system.  (Humphrevs-ISWS) 
W80-06298' 


AN  APPROACH  TO  MARGINAL  ECONOMIC 
ANALYSIS  OF  HYDROMETRIC  DATA  COL- 
LECTION. 

Monash  Univ.,  Clayton  (Australia)   Dept   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W80-06310 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff— Group  2E 


A    MODEL    FOR    FLOODPLAIN    MANAGE- 
MENT IN  URBANIZING  AREAS, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  4A. 
W 80-063 19 


BACKWATER  AT  BRIDGES  AND  DENSELY 
WOODED  FLOOD  PLAINS,  WEST  FORK 
AMITE  RIVER  NEAR  LIBERTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS,  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6A. 

W80-06348 


BACKWATER  AT  BRIDGES  AND  DENSELY 
WOODED  FLOOD  PLAINS,  THOMPSON 
CREEK  NEAR  CLARA,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6A. 

W80-06353 


WATER  AVAILABILITY  AND  FLOOD  HAZ- 
ARDS IN  THE  JOHN  DAY  FOSSIL  BEDS  NA- 
TIONAL MONUMENT,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

F.  J.  Frank,  and  E.  A.  Oster. 
Available  from  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225.  $5.25  in  paper  copy,  $4.00  in 
microfiche.  Geological  Survey  open-file  report  79- 
1487  (WRI),  1979.  28  p,  12  Fig,  1  Plate,  3  Tab,  7 
Ref. 

Descriptors:  'Groundwater  availability,  'Flood 
forecasting,  'Flash  floods,  'Oregon,  'Hydrogeo- 
logy,  Alluvium,  Streams,  Water  wells,  Water 
supply,  National  parks,  Recreation,  Camp  sites, 
Springs,  Water  quality,  Chemical  analysis,  Flood 
flow,  Flood  frequency,  John  Day  River(OR), 
•John  Day  Fossil  Beds  National  Monument 
area(OR),  Slope  conveyance. 

The  rock  formations  of  the  John  Day  Fossil  Beds 
National  Monument  area  are  aquifers  that  can  be 
expected  to  yield  less  than  10  gallons  of  water  per 
minute  to  wells.  The  most  permeable  of  the  geo- 
logic units  is  the  alluvium  that  occurs  at  low 
elevations  along  the  John  Day  River  and  most  of 
the  smaller  streams.  Wells  in  the  alluvial  deposits 
can  be  expected  to  yield  adequate  water  supplies 
for  recreational  areas;  also,  wells  completed  in  the 
underlying  bedrock  at  depths  ranging  from  50  to 
200  feet  could  yield  as  much  as  10  gallons  per 
minute.  Pumping  tests  on  two  unused  wells  indi- 
cated yields  of  8  gallons  per  minute  and  2  gallons 
per  minute.  Nine  of  the  ten  springs  measured  in 
and  near  the  monument  area  in  late  August  of  1978 
were  flowing  0.2  to  30  gallons  per  minute.  Only 
the  Cant  Ranch  spring  and  the  Johnny  Kirk  Spring 
near  the  Sheep  Rock  unit  had  flows  exceeding  6 
gallons  per  minute.  Chemical  analyses  of  selected 
constituents  of  the  ground  water  indicated  general- 
ly low  concentrations  of  dissolved  minerals.  Al- 
though cloudbursts  in  the  Painted  Hills  unit  could 
generate  a  flood  wave  on  the  valley  floors,  flood 
danger  can  be  reduced  by  locating  recreational 
sites  on  high  ground.  The  campground  in  Indian 
Canyon  of  the  Clarno  unit  is  vulnerable  to  cloud- 
burst flooding.  About  80  percent  of  the  proposed 
campground  on  the  John  Day  River  in  the  Sheep 
Rock  unit  is  above  the  estimated  level  of  1 -percent 
chance  flood  (100-year  flood)  of  the  river.  The  1- 
percent  chance  flood  would  extend  about  120  feet 
from  the  riverbank  into  the  upstream  end  of  the 
campground.  (USGS). 
W80-06354 


SOURCE  AREAS  OF  SALINITY  AND  TRENDS 
OF  SALT  LOADS  IN  STREAMFLOW  IN  THE 
UPPER  COLORADO  RIVER,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resource:, 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06357 


PEAK   RUNOFF   FROM   SMALL   AREAS   --   A 
KINEMATIC  APPROACH, 


University  of  the  Witwatersrand,  Johnannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

D.  Stephenson. 

Water  SA  (Pretoria),  Vol  6,  No  2,  p  59-65,  April 

1980.  9  Fig,  1  Tab,  14  Ref. 

Descriptors:  'Runoff,  'Kinetics,  'Peak  discharge, 
•Parametric  hydrology,  'Water  loss,  'Runoff  fore- 
casting, Mathematical  studies,  Rainfall  intensity, 
Rainfall-runoff  relationship,  Discharge(Water), 
Slopes,  Surface  waters,  Urbanization,  Flow,  Fric- 
tion, Movement,  Watershed(Basins),  Frequency, 
Model  studies,  Correlation  analysis,  Physical  prop- 
erties, Flow  duration,  Time  lag,  Hydrology,  Infil- 
tration, Overland  flow,  South  Africa. 

The  kinematic  approximation  of  simplified  St. 
Venant  hydrodynamic  equations  was  used  to  math- 
ematically analyze  storm  runoff  in  several  South 
African  locations.  The  kinematic  approach  has  the 
advantage  that  all  the  variables  can  be  physically 
measured,  such  as  slope  roughness,  and  length  of 
catchment.  Head  losses  can  be  estimated  by  the 
Manning-Strickler  equation.  Two  loss  models  are 
presented,  one  where  losses  are  assumed  to  occur 
in  the  beginning  of  the  storm  (catchment  storage), 
and  another  where  there  is  a  uniform  loss  through- 
out the  storm.  Equations  for  the  time  of  concentra- 
tion for  overland  flow  were  derived  for  each 
model  and  compared  to  the  rainfall  intensity-dura- 
tion-frequency data  in  several  South  African  areas 
under  different  conditions.  Regional  parameters 
are  given  so  that  concentration  times  and  peak 
runoffs  for  different  areas  can  be  read  off  charts. 
Additional  loss  function  variables  are  discussed: 
surface  losses  (infiltration),  roughness,  canalization, 
and  urbanization.  The  results  are  dimensionless  so 
that  the  rainfall  figures  are  applicable  worldwide. 
(Sidney-IPA). 
W80-06369 


STREAMFLOW  AND  RESERVOIR-CONTENT 
RECORDS  IN  TEXAS,  COMPILATION 
REPORT,  JANUARY  1889  THROUGH  DECEM- 
BER 1975, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  7C. 
W80-06375 


DETENTION  STORAGE  FOR  URBAN  FLOOD 
CONTROL. 

Espey  Huston  and  Associates,  Inc.,  Dallas,  TX. 
D.  P  Smith,  Jr.,  and  P.  B.  Bedient. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15555,  p  413-425,  July  1980.  4  Fig,  6  Tab,  17  Ref,  2 
Append. 

Descriptors:  Land  use.  'Urban  runoff,  'Reservoirs, 
'Flood  control,  'Water  storage,  Drainage,  Com- 
puter models,  Urban  hydrology,  Runoff.  Urban 
drainage,  'Detention  reservoirs,  Rainfall,  Model 
studies.  Detention  storage. 

A  method  for  evaluating  effects  of  detention  stor- 
age in  urban  watersheds  was  presented.  Effects  of 
rainfall  frequency,  land  use  condition,  and  storage 
policy  were  directly  considered  as  they  alter 
downstream  flows.  The  U.S.  Army  Corps  of  Engi- 
neers HEC-1  model  formed  the  basic  tool  for 
calibration  of  flood  flows  on  two  recent  storms  on 
Brays  Bayou  in  Houston,  Texas.  A  storage  deten- 
tion model  was  used  along  with  empirical  unit 
hydrographs  in  HEC-1  to  predict  design  flows  for 
both  existing  land  use  and  projected  future  devel- 
opments. (Lee-ISWS). 
W80-06388 


KINEMATIC  WAVE  ROUTING  INCORPORAT- 
ING SHOCK  FITTING, 

Mississippi  Univ.  Dept.  of  Civil  Engineering. 
D.  K.  Borah,  S.  N.  Prasad,  and  C.  V.  Alonso. 
Water  Resources  Research,  Vol  16,  No  3,  p  529- 
541.  June  1980.  13  Fig,  1  Tab,  20  Ref. 

Descriptors:  'Streamflow.  'Hydrographs, 

•Waves(Water),  'Model  studies.  Mathematical 
models.  Runoff.  Precipitation(Atmospheric). 
Watersheds(Basins),       Agricultural       watersheds. 


Inflow,  Discharge(Water),  Overland  flow,  Hydrol- 
ogy, 'Kinematic  wave  routing,  Shock  waves,  Lat- 
eral inflow,  Flow  routing. 

An  analytical  solution  to  the  kinematic  wave  ap- 
proximation for  unsteady  flow  routing  was  pre- 
sented. The  model  allows  time-dependent  lateral 
inflow  with  piecewise  spatial  uniformity  and  can 
be  applied  to  complex  kinematic  cascades.  Kine- 
matic shocks  were  considered  as  manifestations  of 
higher-order  effects  such  as  monoclinal  flood 
waves,  bores,  etc.  Within  the  context  of  kinematic 
approximation  therefore  the  authors  retain  their 
dynamic  effects  by  routing  the  discontinuities  as 
they  appear.  Certain  simplifying  assumptions  are 
made  that  permit  closed  form  solutions,  and  an 
efficient  numerical  algorithm,  based  on  the  method 
of  characteristics,  is  employed.  The  resulting 
model,  called  an  approximate  shock-fitting  scheme, 
preserves  the  effect  of  the  shocks  without  the  usual 
computational  complications  and  compares  favor- 
ably with  an  implicit  finite  difference  solution.  The 
efficiency  and  accuracy  of  the  new  method  were 
illustrated  by  computing  a  variety  of  unsteady 
flows,  ranging  from  simple  cascades  to  complex 
natural  watersheds.  (Sims-ISWS). 
W80-06398 


CHOOSING  AMONG  HYDROLOGIC  REGRES- 
SION MODELS,  2.  EXTENSIONS  TO  THE 
STANDARD  MODEL, 

Universidad  Simon  Bolivar,  Caracas  (Venezuela). 
Graduate  Program  in  Hydrology  and  Water  Re- 
sources. 

J.  B.  Valdes,  I.  Rodriguez-Iturbe,  and  G.  J.  Vicens. 
Water  Resources  Research,  Vol  16,  No  3,  p  507- 
516,  June  1980.  4  Fig,  3  Tab,  11  Ref.  NSF  GK- 
41643X. 

Descriptors:  'Hydrologic  data,  'Regression  analy- 
sis, 'Model  studies,  'Mathematical  models,  Syn- 
thetic hydrology.  Mathematics,  Equations,  Prob- 
ability, Statistics,  Methodology,  Analytical  tech- 
niques, Hydrology. 

Bayesian  methods  were  used  to  discriminate 
among  alternative  structures  of  the  covariance 
matrix  of  the  disturbances  of  hydrologic  regression 
schemes;  moreover,  the  covariance  matrix  was  al- 
lowed to  be  nonscalar.  Different  alternative  func- 
tional forms,  which  the  hydrologic  regression  may 
also  have,  were  also  discriminated  through  the 
proposed  methodology.  (Sims-ISWS). 
W80-06400 


SYSTEM     MODEL    OF    DAILY     SEDIMENT 
YIELD, 

National  Council  for  Scientific  Research,  Lusaka 

(Zambia). 

For  primary  bibliographic  entry  see  Field  2J. 

W 80-06401 


LONG-TERM  ANNUAL  SURFACE  HEAT  AND 
WATER  BALANCES  OVER  CANADA  AND 
THE  UNITED  STATES  SOUTH  OF  60  DEG  N: 
RECONCILIATION  OF  PRECIPITATION, 
RUN-OFF  AND  TEMPERATURE  FIELDS, 
Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  2A. 
W 80-06404 


HYPSOMETRIES  OF  MICHIGAN'S  SOUTH- 
EASTERN LAKE  PLAIN, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Geography. 
E.  N.  Bannister. 

Journal  of  Great  Lakes  Research.  Vol  6.  No  2.  p 
154-163,  1980.  6  Fig,  1  Tab.  6  Ref. 

Descriptors:  'Hypsometric  analysis.  'Lake  Huron. 
'Watersheds(Basins),  'Water  levels.  'Surface 
drainage.  Areal.  Elevation.  Height.  Analytical 
techniques.  Lake  morphology.  Topographic  map- 
ping, Glaciology.  Glacial  sediments.  Drainage. 
Drainage  area.  Drainage  pattems(Geologic),  Di- 
mensions, Drainage  density.  Geologic  control. 
Rivers,   Shores.   Lake  stages.  Terraces(Geologic). 

The  geometric  character  of  the  surface  drainage 
basins  of  Michigan's  southern  Lake  Huron  coastal 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

fringe  were  studied  through  the  morphological 
history  of  the  region,  basin  hypsometric  attitudes, 
and  basin  aerial  and  planform  dimensions.  The 
drainage  basins  were  forced  to  adjust  to  several 
changes  in  lake  levels  during  the  postglacial  period 
and  this  adjustment  is  evident  through  hypsometric 
analysis  (the  graph  of  the  relation  between  plan- 
form  basin  area  and  corresponding  basin  attitude). 
One  hundred  sixteen  drainage  basins  were  delimit- 
ed on  the  region's  U.S.G.S.  1  to  24,000  topograph- 
ic maps  and  the  basins  were  classified  by  the 
shapes  of  their  hypsometric  curves.  Basins  whose 
development  depended  on  lake  levels  below  that  of 
modern  Lake  Huron  (581  feet/ 177  meters)  have 
mean  integral  values  of  .3986  (SD=0244);  present- 
ly adjusting,  .04854  (SD=0320);  and  presently 
developing  out  of  interbasin  divides  have  values  of 
.5866  (SD=0392).  The  geometry  of  the  basins  is 
impacted  by  the  landscape  of  the  glacial  moraine 
and  the  geometries  are  not  always  the  result  of 
fluvial  activity  alone.  Basin  hypsometry  is  domi- 
nated by  the  geometry  of  the  glacio-lacustrine 
surface.  (Sidney-IPA). 
W80-06445 


WIND  STRESS  EFFECTS  ON  DETROIT  RIVER 
DISCHARGES, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
F.  H.  Quinn. 

Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 
172-175,  1980.  4  Fig,  1  Tab,  4  Ref. 

Descriptors:  *Mathematical  models,  'Winds, 
•Water  levels,  'Discharge(Water),  'River  flow, 
Dynamics,  Flow  profiles.  Wind  tides,  Surges, 
Storms,  Ice,  Seasonal,  Stress,  Waves(Water),  Tur- 
bulence, Wind  velocity,  Water  level  fluctuations, 
Evaluation,  Analysis,  Water  balance,  Lakes,  Equa- 
tions, Estimating  equations.  Momentum  equation. 
Synoptic  analysis,  Detroit  River,  Lake  St.  Clair. 

Mathematical  models  for  the  dynamic  flow  of  the 
Detroit  River  were  modified  to  include  terms  ex- 
pressing surface  wind  stress  and  then  used  to  calcu- 
late the  effects  of  wind  stress  on  the  daily  and 
monthly  discharges  of  the  river.  The  effects  of  ice, 
wind,  and  storms  can  also  be  analyzed  with  these 
one-dimensional  equations  of  continuity  and  mo- 
mentum. The  calculated  discharges  were  analyzed 
using  synoptic  wind  and  hourly  water  level  data 
for  1977.  Large  differences  between  upper  and 
total  river  models  occurred  during  the  winter  due 
to  severe  ice  conditions  in  the  river.  The  addition 
of  wind  stress  terms  into  the  mathematical  models 
did  not  effect  the  monthly  or  daily  flow  calcula- 
tions to  any  great  extent.  The  average  monthly 
wind  effect  of  minus  47  cubic  meters  per  second  is 
about  1 1 1  millimeters  depth  of  water  per  month  on 
Lake  St.  Clair  and  this  effect  is  significant  for  some 
Lake  St.  Clair  water  balance  studies.  Lake  Erie  is 
affected  by  5  millimeters  of  depth  per  month  and 
this  is  not  significant.  Daily  and  hourly  flow  calcu- 
lations are  affected  by  wind  speeds  in  excess  of 
about  6  meters  per  second  and  wind  stress  terms 
should  be  included  in  the  calculations  in  such 
cases.  (Sidney-IPA). 
W80-06448 


2F.  Groundwater 


PUBLIC  POLICY  FOR  THE  MANAGEMENT 
OF  GROUNDWATER  IN  THE  COASTAL 
PLAIN  OF  NORTH  CAROLINA, 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W8O-06221 


ESTIMATING  RECHARGE  TO  THE  GROUND- 
WATER RESERVOIR  IN  SUFFOLK  COUNTY, 
NEW  YORK  BY  MEASURING  SOIL  WATER 
FLOW, 

Cornell  Univ.,  Ithaca.  NY.  Dept.  of  Agricultural 

Engineering. 

T.  Steenhuis.  W.  H.  Brutsaert,  J.  A.  Frizzola,  L.  A. 

Jacobowitz,  and  B.  A.  Ringers. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB80-2 11246, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Research  Project  Technical  Completion  Report, 
September  1979.  64  p,  17  Fig,  6  Tab,  28  Ref,  4 
Append.  OWRT  B-059-NY(l).  14-34-0001-7171 

Descriptors:  'Groundwater  recharge,  'Soil  water, 
•Soil  physical  properties,  'Tensiometers,  'Soil 
water  movement,  'Neutron  activation  analysis, 
Water  pollution  sources,  Farm  wastes,  Water 
supply,  New  York,  Conductivity,  Darcys  equation, 
Percolating  water,  Hydrologic  budget,  Regression 
analysis,  Fertilizers,  Pesticides. 

Experimental  and  theoretical  methods  for  the  de- 
termination of  groundwater  recharge  were  investi- 
gated in  eastern  Long  Island,  New  York.  Recharge 
is  the  amount  of  water  that  percolates  through  the 
unsaturated  soil  to  join  the  groundwater  and  this 
has  been  contaminated  by  fertilizers  and  pesticides 
in  the  Long  Island  area.  The  vertical  flux  was 
estimated  by  using  data  from  tensiometers  and 
neutron  probes  to  give  matric  potential  and  soil 
moisture  content,  respectively,  and  substituting 
values  into  the  Darcy  equation.  Conductivity  was 
measured  in-situ  and  in  the  laboratory  by  the  crust 
method  and  the  rapid  method  Regression  analysis 
of  the  data  afforded  the  dependence  of  conductiv- 
ity to  moisture  content  and  matric  potential.  The 
data  indicate  that  the  hydrologic  budget  may  be 
closed,  but  measurement  of  recharge  in  winter  was 
difficult  due  to  the  freezing  of  water  in  the  tensio- 
meters. The  techniques  employed  were  useful  for 
research  in  the  sandy  soil  on  Long  Island,  but  they 
cannot  be  recommended  for  routing  analyses  be- 
cause the  measurements  were  difficult,  time-con- 
suming, and  required  a  skilled  technician  for  neu- 
tron probe  measurements.  (Sidney-IPA) 
W80-06226 


GROUND-WATER     DATA     FOR     MICHIGAN 

1978, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div 

G.  C  Huffman 

OFSS.  Box  25425,  Fed.  Ctr.,  Denver,  CO  80225. 

Paper  copy  $8  25.   Microfiche  $3.50.   Geological 

Survey  open-file  report  80-2.  1979.  61  p.  5  fig,  3 

tab,  116  ref. 

Descriptors:  'Groundwater  resources,  'Michigan, 
•Water  levels,  'Aquifers,  'Water  quality,  Well 
data.  Water  wells.  Water  yield.  Aquifers,  Water 
level  fluctuations.  Water  utilization.  Water  quality, 
Water  analysis.  Chemical  analysis,  Hydrographs. 

This  report  for  Michigan  summarizes  data  on 
ground-water  levels  in  143  observation  wells,  and 
provides  information  on  well  locations,  depths, 
altitudes,  and  aquifers  that  they  tap  Tabulated  data 
include  extremes  of  water  levels  for  1978  and  for 
the  period  of  record.  Also  tabulated  is  the  pum- 
page  of  most  major  ground-water  users  in  the  State 
and  quality  data  on  selected  wells  sampled  during 
1978.  Ground-water  levels  followed  precipitation 
trends  in  most  areas.  Above  normal  precipitation  in 
the  upper  peninsula  and  southwestern  lower  penin- 
sula resulted  in  above  average  ground-water  levels 
at  years  end  in  those  areas.  Elsewhere  levels  were 
generally  below  average.  (USGS) 
W80-06242 


GROUND  WATER  IN  THE  MYRTLE  CREEK- 
GLENDALE  AREA,  DOUGLAS  COUNTY, 
OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
F.  J.  Frank. 

Geological  Survey  Water-Resources  Investigations 
79-8  (open-file  report),  1979.  2  Sheets.  7  Ref. 

Descriptors:  'Groundwater  availability.  'Aquifer 
characteristics.  'Groundwater  resources.  Water 
quality,  Oregon.  Water  yield.  Water  wells.  Water- 
level  fluctuations.  Well  data.  Chemical  analysis. 
Irrigation.  Hydrogeology.  Maps.  'Myrtle  Creek- 
Glendale  area(OR).  'Douglas  County(OR) 

This  report  describes  briefly  the  occurrence  of 
ground  water  and  presents  ground-water  informa- 
tion that  will  help  water  users,  public  officials,  and 


planners  to  determine  the  probability  of  obtaining 
adequate  quantities  of  good-quality  ground  water 
in  the  Myrtle  Creek-Glendale  area,  Douglas 
County,  Oreg  The  area  covers  about  400  square 
miles  in  southwestern  Oregon.  Although  the  geo- 
logic formations  of  the  area  have  low  permeabili- 
ties and  generally  yield  small  amounts  of  water  to 
wells,  ground  water  is  the  chief  sojree  of  water  for 
domestic  use  in  rural  parts  of  the  area  not  served 
by  public  supplies  A  well  capable  of  yielding  5  to 
10  gal/min  is  generally  adequate  for  a  household 
Where  a  suitable  storage  facility  can  be  provided, 
yields  of  less  than  5  gal/min  can  supply  household 
needs.  In  most  places  in  the  area,  the  quantities  of 
water  obtainable  from  wells  are  inadequate  or 
would  be  only  marginally  adequate  for  irrigation, 
municipal,  or  large  industrial  use.  Included  are 
maps  showing  a  real  geology,  locations  and  chemi- 
cal diagrams  of  wells  with  water  analyrs,  ranges 
and  medians  of  depth  to  water  and  depth  to  wells, 
and  median  yield  capabilities  of  existing  wells. 
Also  included  is  a  table  listing  chemical  analysis  of 
water.  (USGS). 
W80-06248 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
LOWER  CONNECTICUT  RIVER  BASIN, 
SOUTHWESTERN  NEW  HAMPSHIRE, 

Geological  Survey,  Concord  NH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W 80-06249 


A  STATISTICAL  APPROACH  TO  THE  IN- 
VERSE PROBLEM  OF  AQUIFER  HYDROL- 
OGY: 2.  CASE  STUDY, 

Arizona  Univ.,  Tucson.  Dept  of  Hydrology  and 
Water  Resources. 

S.  P  Neuman,  G  E  Fogg,  and  E.  A.  Jacobson. 
Water  Resources  Research,  Vol.   16,  No.  1,  p  33- 
58,  February  1980.  25  Fig.  1  Tab.  25  Ref  OWRT 
A-097-ARISO).  14-34-0001-0103. 

Descriptors:  'Aquifers.  'Hydrology.  'Model  stud- 
ies. 'Statistics.  'Arizona.  Mathematical  models. 
Finite  element  analysis.  Groundwater,  Ground- 
water movement.  Transmissivity.  Pumping,  Water 
levels,  Recharge,  Natural  recharge.  Hydrogeo- 
logy, Aquifer  characteristics.  Hydrogeology, 
•Tucson  Basin  (AZ). 

In  part  1  of  this  paper  a  new.  statistically  based 
approach  to  the  problem  of  estimating  spatially 
varying  aquifer  transmissivities  on  the  basis  of 
steady  state  water  level  data  was  presented  Part  2 
described  a  case  study  in  which  the  new  method  is 
applied  to  actual  field  data  from  the  Cortaro  Basin 
in  southern  Arizona  The  paper  did  not  present  a 
perfect  example  of  how  the  new  inverse  method 
should  be  used  but  only  a  preliminary  demonstra- 
tion of  some  of  its  capabilities  in  dealing  with 
realistic  data.  The  estimated  transmissivities  were 
shown  to  compare  favorably  with  those  obtained 
earlier  for  the  same  basin  by  an  ad  hoc  trial-and- 
error  procedure  Both  sets  of  transmissivity  values 
have  been  used  successfully  in  conjunction  with  a 
mixed  explicit-implicit  finite  element  model  to  re- 
produce 25  years  of  water  level  variations  in  the 
Cortaro  Basin  in  response  to  pumpage  during  the 
period  1940-1965  The  finite  element  model  has 
revealed  some  important  features  of  the  local  hy- 
drogeological  regime  which  have  not  been  recog- 
nized previously.  (Sims-ISWS). 
W80-06251 


A  HYDROGEOCHEMICAL  SURVEY  OF  THE 
CHALK  GROUNDWATER  OF  THE  B ANSTEAD 
AREA.  SURVEY.  WITH  PARTICULAR  REFER- 
ENCE TO  NITRATE, 

Water  Research  Centre.  Marlcw  (England)  Re- 
sources Di\ 

For  primary  bibliographic  entry  see  Field  5B 
W80-06285 


DRINKING  WATER  QUALITY  AND  VARI- 
ATIONS IN  WATER  LEVELS  IN  THE  FRAC- 
TURED CRYSTALLINE-ROCK  AQUIFER. 
WEST-CENTRAL  JEFFERSON  COUNTY, 
COLORADO. 


WATER  CYCLE— Field  2 


Geological  Survey.  Lakewood,  CO,  Water  Re- 
sources Div. 

D.  C.  Hall,  and  C.  J.  Johnson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-128580, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water  Resources  Investigations 
79-94,  September  1979.  52  p,  8  Fig,  1 1  Tab,  36  Ref. 

Descriptors:  *Potable  water,  *Water  quality, 
Water  levels,  *Groundwater,  'Colorado,  Aquifer 
characteristics,  Bacteria,  Trace  elements,  Radioac- 
tivity. Water  analysis,  Specific  conductivity,  Ob- 
servation wells.  Water  level  fluctuations,  Hydro- 
graphs,  'Jefferson  County(CO),  'Fractured  crys- 
talline-rock aquifer(CO). 

In  parts  of  Jefferson  County,  CO,  water  for  domes- 
tic use  from  the  fractured  crystalline-rock  aquifer 
contained  excessive  concentrations  of  major  ions, 
coliform  bacteria,  trace  elements,  or  radiochemi- 
cals. Based  on  results  of  analyses  from  26  wells, 
water  from  21  of  the  wells  contained  excessive 
concentrations  of  one  or  more  constituents.  Drink- 
ing water  standards  were  exceeded  for  fluoride  in 
water  from  2  wells,  nitrate  plus  nitrite  in  2  wells, 
dissolved  solids  in  1  well,  iron  in  6  wells,  manga- 
nese in  8  wells,  zinc  in  2  wells,  coliform  bacteria  in 
4  wells,  gross  alpha  radiation  in  11  wells  and 
possibly  4  more,  and  gross  beta  radiation  possibly 
in  1  well.  Local  variations  in  concentrations  of  15 
chemical  constituents,  specific  conductance,  and 
water  temperature  were  statistically  significant. 
Specific  conductance,  increased  significantly 
during  1973-75  only  in  die  vicinity  of  Indian  Hills. 
Annual  range  in  depths  to  water  in  1 1  observation 
wells  varied  from  1  to  15  feet.  The  shallowest 
water  levels  were  recorded  in  late  winter,  usually 
in  February.  The  deepest  water  levels  occurred 
during  summer  or  fall,  depending  on  the  well  and 
the  year.  Three-year  trends  in  water  level  changes 
in  6  of  the  11  wells  indicated  decreasing  water 
storage  in  the  aquifer.  (USGS). 
W80-06343 


WATER  AVAILABILITY  AND  FLOOD  HAZ- 
ARDS IN  THE  JOHN  DAY  FOSSIL  BEDS  NA- 
TIONAL MONUMENT,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-06354 


between  salt  water  and  fresh  water  can  be  consid- 
ered a  surface  (sharp  interface).  Example  problems 
and  a  listing  of  the  computer  code  are  included. 
(USGS). 
W80-06356 


HYDROGEOLOGIC  APPRAISAL  OF  THE 
KLAMATH  FALLS  GEOTHERMAL  AREA, 
OREGON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  1A. 
W80-06359 

APPROXIMATE  WATER-LEVEL  CHANGES  IN 
WELLS  IN  THE  CHICOT  AND  EVANGELINE 
AQUIFERS  IN  THE  HOUSTON-GALVESTON 
REGION,  TEXAS,  1977-80  AND  1979-80, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06360 


FINITE-DIFFERENCE  MODEL  TO  SIMULATE 
THE  AREAL  FLOW  OF  SALT  WATER  AND 
FRESH  WATER  SEPARATED  BY  AN  INTER- 
FACE 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

J  W.  Mercer,  S.  P.  Larson,  and  C.  R.  Faust. 

Available    from    OFSS,    Box    25425,    Fed.    Ctr., 

Denver,  CO  80225,  $11.75  in  paper  copy,  $3.50  in 

microfiche.  Geological  Survey  open-file  report  80- 

407,   April    1980.    58   p,    8   Fig,   4  Tab.    10  Ref. 

Descriptors:  'Computer  models,  'Simulation  anal- 
ysis, 'Saline  water-fresh  water  interfaces, 
'Groundwater  movement,  Flow  characteristics, 
Aquifer  characteristics.  Model  studies,  Equations, 
'Finite-difference  techniques,  'Two-dimensional 
model. 

Model  documentation  is  presented  for  a  two-di- 
mensional (areal)  model  capable  of  simulating 
ground-water  flow  of  salt  water  and  fresh  water 
separated  by  an  interface.  The  partial  differential 
equations  are  integrated  over  the  thicknesses  of 
fresh  water  and  salt  water  resulting  in  two  equa- 
tions describing  the  flow  characteristics  in  the 
areal  domain.  These  equations  are  approximated 
using  finite-difference  techniques  and  the  resulting 
algebraic  equations  are  solved  for  the  dependent 
variables,  fresh  water  head  and  salt  water  head.  An 
iterative  solution  method  was  found  to  be  most 
appropriate.  The  program  is  designed  to  simulate 
time-dependent  problems  such  as  those  associated 
with  the  development  of  coastal  aquifers,  and  can 
treat  waler-table  conditions  or  confined  conditions 
with  steady-state  leakage  of  fresh  water.  The  pro- 
gram will  generally  be  most  applicable  to  the  anal- 
ysis of  regional  aquifer  problems  in  which  the  zone 


WATER  TABLE  IN  THE  HIGH  PLAINS 
AQUIFER  IN  1978  IN  PARTS  OF  COLORADO, 
KANSAS,  NEBRASKA,  NEW  MEXICO,  OKLA- 
HOMA, SOUTH  DAKOTA,  TEXAS,  AND  WYO- 
MING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

E.  D.  Gutentag,  and  J.  B.  Weeks. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr., 
Denver,  CO  80225,  $3.50  in  paper  copy,  $  .50  in 
microfiche.  Geological  Survey  open-file  report  80- 
50,  March  1980.  1  Sheet,  10  Ref. 

Descriptors:  'Great  Plains,  'Water  table,  'Aquifer 
characteristics,  'Groundwater,  Water  levels,  Irri- 
gation, Water  wells,  Quaternary  Period,  Tertiary 
Period,  Geologic  units,  Colorado,  Kansas,  Nebras- 
ka, New  Mexico,  Oklahoma,  South  Dakota,  Texas, 
Wyoming,  'High  Plains  aquifer. 

The  High  Plains  aquifer  includes  an  area  of  about 
177,000  square  miles,  with  74  percent  of  the  area  in 
Kansas.  Nebraska,  and  Texas,  and  26  percent  of 
the  area  in  Colorado,  New  Mexico,  Oklahoma, 
South  Dakota,  and  Wyoming.  The  High  Plains 
aquifer  consists  of  one  or  more  hydraulically  con- 
nected geologic  units  of  late  Tertiary  or  Quaterna- 
ry age.  The  late  Tertiary  rocks  consist  of  the  Brule 
Formation,  Arikaree  Group,  and  Ogallala  Forma- 
tion. The  Quaternary  rocks  consist  of  alluvial, 
dune-sand,  and  valley-fill  deposits.  The  configura- 
tion of  the  water  table  indicates  that  the  High 
Plains  aquifer  is  continuous  throughout  its  extent, 
ground  water  generally  flows  west  to  east,  and 
areas  overlain  by  dune  sand  are  recharge  areas. 
Discharge  from  the  aquifer  is  primarily  to  wells 
and  streams.  (USGS). 
W80-06361 


Groundwater — Group  2F 

Chloride  concentrations  throughout  the  area  show 
no  apparent  increase  since  1970.  Basal  water  head 
maps  of  the  Pearl  Harbor  area  clearly  reflect  the 
natural  discharge  points,  which  are  the  springs 
located  along  the  shore  near  the  center  of  Pearl 
Harbor.  Basal-water  hydrographs  show  a  general 
decline  of  about  0.09  foot  per  year.  This  implies 
depletion  of  storage  at  a  rate  of  about  25  million 
gallons  per  day.  (USGS). 
W80-06362 


DEPTH  TO  THE  WATER  TABLE  IN  THE 
COLORADO  SPRINGS -CASTLE  ROCK  AREA, 
FRONT  RANGE  URBAN  CORRIDOR,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  E.  Hillier,  and  E.  C.  Hutchinson. 
Available  from  the  USGS,  Box  25286,  Fed.  Ctr., 
Denver,  CO  80225,  $1.50  in  paper  copy.  Geologi- 
cal   Survey    Miscellaneous    Investigations    Series 
Map  I-857-H,  1980.  1  Sheet,  8  Ref. 

Descriptors:  'Depth,  'Water  table,  'Groundwater 
mining,  'Urban  hydrology,  'Water  resources  de- 
velopment, Water  table  aquifers,  Water  levels, 
Water  wells,  Water  level  fluctuations,  Well  data, 
Maps,  Colorado,  'Colorado  Springs-Castle  Rock 
area(CO). 

The  depth  to  the  water  table  can  be  a  relevant 
factor  in  decisions  regarding  urban  development. 
The  depth  to  the  water  table  may  affect  such 
activities  associated  with  urban  development  as  the 
construction  of  structural  and  building  foundations 
and  basements,  and  the  location  of  individual 
waste-disposal  systems,  landfills  and  related  types 
of  facilities,  sanitary  sewers,  roads  and  highways, 
and  underground  electric  and  telephone  utility 
lines.  Measured  depths  to  the  water  table  during 
1976-77  in  the  unconsolidated  alluvial  deposits, 
which  contain  major  water-table  aquifers  in  the 
area,  ranged  from  0.8  to  63.7  feet.  Depths  general- 
ly were  less  than  10  feet  in  stream  valleys  and  less 
than  20  feet  in  terraces  except  in  the  southern  one- 
third  of  the  area  where  depths  in  terraces  were 
generally  more  than  20  feet.  Annual  fluctuations  of 
the  water  table  in  the  unconsolidated  alluvial  de- 
posits probably  are  less  than  10  feet  although  the 
maximum  amount  of  fluctuation  is  not  known. 
Generally,  both  seasonal  and  annual  fluctuations 
are  greater  in  the  terraces  than  in  the  stream  val- 
leys. Data  collected  by  the  U.S.  Geological  Survey 
since  the  middle  1950's  indicate  that,  with  few 
exceptions,  the  depth  to  the  water  table  was  about 
the  same  in  1976-77  as  it  was  in  the  middle  1950's. 
(USGS). 
W80-06363 


GROUND-WATER  STATUS  REPORT,  PEARL 
HARBOR  AREA,  HAWAII,  1978, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

R.  L.  Soroos,  and  C.  J.  Ewart. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr., 
Denver,  CO  80225,  $11.00  in  paper  copy,  $150  in 
microfiche.  Geological  Survey  open-file  report  79- 
1542,  (WRI),  1979.  3  Sheets,  8  Ref. 

Descriptors:  'Groundwater  basins,  'Water 
demand,  'Freshwater,  'Hawaii,  Aquifers,  With- 
drawal, Chlorides,  Maps,  Hydrographs,  'Pearl 
Harbor  area(HI),  'Island  of  Oahu(HI),  Water-level 
declines. 

Increasing  demand  for  freshwater  in  Hawaii  has 
placed  heavy  stress  on  many  of  the  State's  basal 
aquifer  systems.  The  most  heavily  stressed  of  these 
systems  is  the  Pearl  Harbor  on  Oahu.  The  Pearl 
Harbor  basal  aquifer  supplies  as  much  as  277  mil- 
lion gallons  per  day.  Since  early  in  this  century, 
spring  discharge  has  been  declining  while  pumpage 
has  been  increasing.  Total  ground-water  discharge 
has  remained  steady  despite  short-term  fluctu- 
ations. Some  wells  show  general  increases  in  chlo- 
ride   concentration    while    others    remain    steady. 


WELL  YIELDS  AND  CHEMICAL  QUALITY  OF 
WATER  FROM  WATER-TABLE  AQUIFERS  IN 
THE  COLORADO  SPRINGS -CASTLE  ROCK 
AREA,  FRONT  RANGE  URBAN  CORRIDOR, 
COLORADO, 

Geological  Survey.  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  E.  Hillier.  and  E.  C.  Hutchinson. 
Branch  of  Distribution,  USGS,  Box  25286,  Fed. 
Ctr.,   Denver,   CO   80225,   $3.00  in   paper  copy. 
Geological    Survey    Miscellaneous    Investigations 
Series  Map  I-857-I,  1980.  2  Sheets,  12  Ref. 

Descriptors:  'Water  wells,  'Water  quality. 
•Chemical  analysis,  Water  table  aquifers,  'Well 
data.  Pumping,  Water  yield.  Water  supply.  Urban- 
ization, Freshwater,  Saline  water.  Maps.  Colorado, 
'Colorado  Springs-Castle  Rock  area(CO). 

Industrial,  irrigation,  and  public-supply  wells  com- 
pleted in  unconsolidated  alluvial  deposits  and  the 
Dawson  aquifer,  the  principal  water-table  aquifers 
in  the  area,  have  measured  and  reported  yields 
ranging  from  less  than  100  to  1,000  gallons  per 
minute.  Most  wells  yielding  more  than  500  gallons 
per  minute  are  located  in  the  Colorado  Springs 
area  and  are  completed  in  unconsolidated  alluvial 
deposits.  The  maximum  reported  yields  from  the 
Dawson  aquifer  are  500  gallons  per  minute.  Most 
of  the  principal  water-table  aquifers  yield  water 
containing  dissolved  solids  concentrations  less  than 
500  milligrams  per  liter.  Water  containing  more 
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than  500  milligrams  per  liter  of  dissolved  solids 
occurs  principally  in  the  Colorado  Springs  area. 
Water  containing  less  than  500  milligrams  per  liter 
of  dissolved  solids  generally  is  suitable  for  all  uses 
associated  with  urban  development.  The  potential 
uses  for  urban  development  decrease  as  dissolved 
solids  concentrations  in  the  water  increase 
(USGS). 
W80-06364 


HOW  MUCH  IS  THE  RECHARGE  TO  THE 
OGALLALA, 

High    Plains    Underground    Water    Conservation 

District  No  1,  Lubbock,  TX. 

C.  D.  McReynolds. 

The  Cross  Section,  Vol  25,  No  8,  p  1-2,  August 

1979. 

Descriptors:  *Natural  recharge,  'Groundwater  re- 
charge, "Texas,  Data  collections. 
Logging(Recording),  Boreholes,  Rain  gages.  Neu- 
tron activation  analysis,  Soil  moisture.  Irrigation 
water,  Ogallala  aquifer(TX). 

Since  the  original  study  of  natural  recharge  to  the 
Ogallala  Aquifer  in  1940,  agricultural  practices 
have  favorably  altered  the  recharge  rate  prompting 
the  U.S.  Geological  Survey  to  undertake  a  new 
study.  As  part  of  this  study,  the  Texas  Department 
of  Water  Resources  is  collecting  data  from  rain 
gages  and  30-foot  deep  access  tubes  in  both  irrigat- 
ed and  non-irrigated  soils.  A  neutron  moisture 
logging  instrument  is  used  to  determine  moisture 
content  in  the  soil  surrounding  the  access  tubes. 
Accurate  determinations  of  rainfall  and  irrigation 
water  are  necessary  to  verify  and  quantify  the 
measurements.  The  project  assumes  that  moisture 
passing  below  30  feet  will  ultimately  reach  the 
water  table.  Factors  which  influence  recharge  rate 
include:  the  amount,  duration,  and  intensity  of 
precipitation:  the  amount  of  moisture  in  the  soil 
when  the  rain  or  snowmelt  begins,  and  the  tem- 
perature, vegetative  cover  and  permeability  of  ma- 
terials at  the  site.  (Purdin-NWWA) 
W80-06413 


EFFECTIVENESS     OF     FIELD     TRIPS      IN 
TEACHING  GROUNDWATER  CONCEPTS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  9A. 
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GEOLOGY  AND  HVDROGEOLOGV  OF  THE 
BECHER  POINT  LINE  AND  GEOLOGICAL 
REINTERPRETATION  OF  ADJACENT  BORE- 
HOLE LINES, 

A.  D.  Allen. 

Western    Australia    Geological     Survey    Annual 

Report,  Vol  1977,  p  19-28,  1977.  11  Fie.  5  Tab  26 

Ref. 

Descriptors:  "Hydrogeology.  *Geologic  investiga- 
tions, 'Australia,  "Boreholes.  Cross-section,  Strati- 
graphy, Aquifer  systems.  Groundwater  recharge. 
Groundwater  movement.  Freshwater,  Brackish 
water. 

The  Becher  Point  Line  of  nine  boreholes,  ranging 
in  depth  from  71  to  810  m,  were  drilled  to  explore 
the  hydrogeology  of  the  Perth  Basin  in  an  area 
between  two  old  section  lines  about  45  km  south  of 
Perth.  Comparison  with  these  earlier  results  has 
facilitated  a  stratigraphic  reinterpretation.  Ground 
water  occurs  in  a  flow  system  above  and  below  the 
South  Perth  shale  except  near  the  Darling  Range 
where  the  shale  is  absent.  The  upper  system  is 
recharged  by  precipitation  and  stream  losses  and  in 
turn  recharges  the  Leederville  Formation  and 
Rockingham  Sand.  In  the  lower  system,  the 
Cockleshell  Gully  and  Yarragadee  Formations  are 
recharged  via  the  Leederville  Formation  adjacent 
to  the  Darling  Scarp.  Ground  water  in  both  sys- 
tems flows  towards  the  west  where  it  is  discharged 
into  the  sea.  A  large  volume  of  low  salinity  water 
is  available  from  the  Cockleshell  Gully  Formation 
and  Leederville  Formation  adjacent  to  the  Darling 
Scarp.  Very  large  volumes  of  brackish  water  are 
present  in  the  Cockleshell  Gully  and  Yarragadee 
Formations  beneath  the  plane  and  also  from  the 
Rockingham  Sand.  (Purdin-NWWA). 
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HYDROGEOLOGY  OF  THE  ENEABBA  BORE- 
HOLE LINE, 
D  P.  Commander. 

Western  Australia  Geological  Survey  Annual 
Report,  Vol  1977,  p  13-18,  1977.  7  Fig,  2  Tab  7 
Ref. 

Descriptors:  'Hydrogeology,  'On-site  investiga- 
tions. 'Australia,  'Boreholes,  Cross-sections,  Stra- 
tigraphy. Aquifer  systems,  Freshwater,  Brackish 
water,  Groundwater  recharge.  Groundwater 
movement,  Groundwater  barriers.  Thermacline. 

Twenty-eight  boreholes  were  drilled  to  depths  of 
about  800  m  in  the  Perth  basin  near  Eneabba, 
Australia  to  provide  a  stratigraphic  and  hydrogeo- 
logical  cross  section.  The  drilling  encountered 
sediments  ranging  in  age  from  Friassic  to  Lower 
Cretaceous  and  forming  a  synclinal  structure  with 
a  faulted  west  limb  and  a  very  shallow  dipping  east 
limb.  The  four  major  aquifers  in  the  area  are,  in 
order  of  importance,  the  lower  Yarragadee  Forma- 
tion, the  upper  Yarragadee  Formation,  the  Cockle- 
shell Gully  Formation,  and  the  Lesueur  Sandstone. 
Fresh  water  is  present  in  all  the  formations  and 
extends  below  800  m.  Recharge  to  these  aquifers  is 
by  rainfall  on  their  outcrop  areas,  and  regional 
ground  water  flow  is  northwards  Impermeable 
Friassic  rocks  near  the  coast  are  a  barrier  to  west- 
ward ground  water  movement.  The  Otorow  iri  Silt- 
stone  acts  as  an  aquiclude  between  the  upper  and 
lower  Yarragadee  Formation  aquifer  and  maintains 
a  head  difference  of  140  m  The  geothermal  gradi- 
ent is  highest  in  the  west  and  may  be  due  to  the 
shallowness  of  crystalline  basement,  the  presence 
of  more  thermally  insulating  beds  and  an  upward 
direction  of  ground  water  flow  (Purdin-NWWA) 
W80-06418 


GROUND    WATER:    THE    SEISMOLOGISTS 
TOOL  OF  THE  FUTURE, 

National    Water   Well   Association,    Worthineton 
OH  S 

For  primary  bibliographic  entrv  see  Field  7B 
W80-06424 


DROUGHT    AND    GROUND    DEFORMATION 
CAMBRIA,    SAN     LUIS     OBISPO    COLA  Li 
CALIFORNIA, 

California  Div  of  Mines  and  Geology.  Los  Ange- 
les. 

G  B.  Cleveland. 

California  Geologv.  p  29-35.  February  1980.  5  Fig, 
6  Tab,  2  Ref. 

Descriptors:  'Land  subsidence.  'Water  level  fluc- 
tuations. 'Droughts.  Water  supply.  Groundwater. 
Water  table.  California. 

The  drought  of  1975-76  caused  lowering  of  ground 
water  levels  along  the  coast  of  California  which 
resulted  in  ground  deformation  in  Cambria  The 
near  surface  sediments  in  this  area  are  mosth  cla\  s 
and  sandy  clays  with  high  moisture  contents.  A 
fault  divides  the  area  into  two  hydrologic  units 
Southwest  of  the  fault  the  sediments  have  only  a 
small  fraction  of  the  ground  water  storage  capacity 
of  the  main  part  of  the  basin.  However,  three 
water  supply  wells  were  drilled  in  this  area 
During  the  drought  year  of  1976  water  level  fell  53 
feet  before  a  water  injection  and  conservation  pro- 
gram was  implemented.  As  the  water  level  fell, 
sand  and  clay  particles  compacted,  the  deposits 
became  consolidated  and  the  ground  surface  sub- 
sided. Close  correlation  was  observed  between 
time  and  amount  of  water  level  lowering  and  time 
and  degree  of  ground  subsidence.  Subsidence  oc- 
curred when  ground  water  level  was  lowered  30  to 
50  feet.  After  subsidence  started,  leaks  developed 
in  the  water  and  sewer  lines  causing  local  flooding 
of  shallow  subsurface  zones.  This  helped  maintain 
water  levels  and  ground  stabilitv  to  some  extent. 
(Purdin-NWWA). 
W80-06426 


FAULT  ZONE  CONTROLLED  CHARGING  OF 
A  LIQUID-DOMINATED  GEOTHERMAL  RES- 
ERVOIR, 


Colorado  Univ    at  Boulder.  Dept.  of  Mechanical 

Engineering. 

K.  P.  Goyal,  and  D.  R.  Kassoy. 

Journal  of  Geophysical  Research,  Vol  85,  No  B4 

p  1867-1875,  April  10,  1980.  11  Fig,  I  Tab,  34  Ref. 

Descriptors:  'Geothermal  studies,  'Reservoirs, 
Faults(Geologic),  Mathematical  models,  Numeri- 
cal analysis,  Boundary  layers.  Pressure,  Velocity, 
Temperature.  Thermocline,  Flow,  Thermal  water 

This  paper  describes  a  mathematical  model  for  a 
geothermal  reservoir  charged  by  heated  water 
from  a  vertical  fault  zone.  The  model  assumes  a 
liquid-dominated  geothermal  system  of  finite  verti- 
cal extent  with  an  impermeable  upper  boundary. 
Saturated  porous  media  equations  are  used  to  de- 
scribe this  model  The  solution  techniques  involve 
the  combination  of  perturbation  methods,  bound- 
ary layer  theory,  and  numerical  methods.  Results 
are  presented  for  the  pressures,  velocities,  tempera- 
tures, and  temperature  gradients  in  the  system  In 
addition,  a  study  is  made  of  the  effect  of  various 
parameters  such  as  mass  flow  rate,  Rayleigh 
number,  and  fault  width  on  these  solutions  at  dif- 
ferent locations  in  the  fault  and  in  the  aquifer  This 
analysis  can  be  applied  to  geothermal  systems 
where  the  thickness  of  the  impermeable  reservoir 
cap  is  quite  small  compared  to  reservoir  depth. 
Surface  heat  flux  distributions,  downhole  tempera- 
ture distributions,  and  predicted  formation  pres- 
sure-depth variations  can  be  used  to  obtain  both 
indirect  data  and  model  verification  (Purdin- 
NWWA). 
W80-06427 
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TOPOGRAPHY  AND  HILLSLOPE  SOIL 
WATER  RELATIONSHIPS  IN  A  CATCHMENT 
OF  LOW  RELIEF, 

Bristol  Univ  (England)  Dept  of  Geography 
M.  G  Anderson,  and  P  E  Kneale. 
Journal  of  Hydrology,  Vol  47,  No  1/2,  p  115-128 
May  1980.  1 1  Fig,  1  fab,  10  Ref 

Descriptors:  'Soil  water,  'Topography. 
'Watersheds(Basins).  'On-site  data  collections. 
•Base  flow,  Surface-groundwater  relationships. 
Water  table.  Hydrographs.  Rainfall-runoff  relation- 
ships, Tensiometers,  Slopes,  Hillslopes. 

Soil  water  potentials  were  mapped  on  a  6  degree 
hillslope  during  summer  and  winter  conditions  in  a 
0.8-sq  km  catchment.  It  was  shown  that  the  dy- 
namic hillslope  contributing  area  was  maintained  at 
the  slope  base  for  long  periods  after  precipitation 
ceased  Additionally,  the  focus  of  the  hillslope  soil 
water  convergence  was  not  always  at  the  hollow 
base  but  was  seen  to  migrate  in  the  downstream 
direction  and  to  accord  with  a  hillslope  spur  Mi- 
crotopographic  features  were  shown  thereby  to 
influence,  but  not  to  be  the  sole  dominant  control 
upon,  the  spatial  disposition  of  hillslope  contribut- 
ing areas  in  low  angled  topographv.  (Visockv- 
ISWS) 
W80-06204 


A  DESCRIPTIVE  MODEL  OF  THE  RELA- 
TIONSHIP BETWEEN  RAINFALL  AND  SOIL 
WATER  TABLE, 

Forest  Research  Station.  Farnham  (England). 
K.  Rennolls.  R.  Carnell.  and  V  Tee. 
Journal  of  Hydrology.  Vol  47.  No  1/2.  p  103-114. 
May  1980.  5  Fig.  15  Ref 

Descriptors:  'Statistical  models.  'Water  table. 
'Soil  water.  'Rainfall.  'Correlation  analysis. 
"Water  levels.  Observation  wells.  Soil  horizons. 
Computer  programs.  Boreholes.  Mathematical 
models.  Equations.  Drainage.  Regression  analysis 

A  first-order  autoregressive  model  was  used  to 
describe  the  response  of  the  water  level  in  a  bore- 
hole to  a  series  of  rainfall  events.  A  computer 
program  was  written  10  determine  the  maximum 
likelihood  estimates  of  the  paramters  of  this  model, 
and  the  trajectories  produced  were  then  compared 
with  those  from  a  straightforward  application  of 
leasi  squares  by  applying  them  to  a  simulated  time 
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series.  The  mode!  was  then  applied  to  data  ob- 
tained from  a  drainage  experiment.  The  descriptive 
characteristion  of  the  dynamic  behavior  of  the 
borehole  levels  by  the  three  parameters  of  the 
authors'  model  is  an  improvement  over  character- 
ization by  static  methods  such  as  means  and  var- 
iances. Furthermore,  the  model  can  be  used  to 
predict  borehole  levels  in  response  to  given  rainfall 
events.  (Visocky-ISWS) 
W80-06205 


ESTIMATING  RECHARGE  TO  THE  GROUND- 
WATER RESERVOIR  IN  SUFFOLK  COUNTY, 
NEW  YORK  BY  MEASURING  SOIL  WATER 
FLOW, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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MODIFICATION  OF  TEMPE  PRESSURE 
CELL  FOR  THE  MEASUREMENT  OF  SATU- 
RATED HYDRAULIC  CONDUCTIVITIES, 

Department  of  Agriculture,  Lethbridge  (Alberta). 
For  primary  bibliographic  entry  see  Field  7B. 
W80-06252 


EFFECT  OF  THE  SPARTINA  ALTERNIFLORA 
ROOT-RHIZOME  SYSTEM  ON  SALT  MARSH 
SOIL  DENITRIFYING  BACTERIA, 

Georgia  Univ.,  Athens.  Dept  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  21. 
W80-06258 


CURVE-NUMBER  PROCEDURE  AS  INFIL- 
TRATION METHOD, 

Science  and  Education  Administration,  Columbia, 
MD.  North  Central  Watershed  Research  Center. 
A.  T.  Hjelmfelt,  Jr. 

Journal  of  the  Hydraulics  Division,  Amerian  Soci- 
ety of  Civil  Engineers,  Vol  106,  No  HY6,  Techni- 
cal Note,  p  1107-1111,  June  1981.  2  Fig,  8  Ref,  1 
Append. 

Descriptors:  *Rainfall,  'Infiltration,  'Analytical 
techniques,  'Hydrology,  'Infiltration  rates,  Pre- 
cipitation excess.  Runoff,  Mathematical  models, 
Analysis,  Theoretical  analysis,  Soil  moisture,  Rain- 
fall-runoff relationships. 

The  Soil  Conservation  Service  (SCS)  curve- 
number  procedure  is  commonly  used  to  determine 
rainfall  excess.  The  advantage  of  this  method  is 
that  the  parameters  in  the  relation  are  the  soil  type, 
land  use,  and  precipitation,  each  of  which  is  rela- 
tively easy  to  estimate.  The  procedure  for  analysis 
of  intermittent  rainfall  and  for  portions  of  storms 
where  rainfall  intensity  is  less  than  infiltration  ca- 
pacity is  not  well  defined.  In  addition,  the  SCS 
method  predicts  that  the  infiltration  rate  will  ap- 
proach zero  during  storms  of  long  duration  instead 
of  a  constant  terminal  infiltration  rate.  In  order  to 
investigate  the  curve-number  procedure,  the  basic 
equations  were  differentiated  in  this  paper  to  yield 
an  infiltration  rate  relation.  Algebraic  manipulation 
of  this  differential  form  showed  that  the  curve- 
number  procedure  is  a  special  case  of  the  Holtan 
infiltration  function.  (Humphreys-ISWS) 
W 80-06301 


A  DIGITAL  MODEL  APPLIED  TO  GROUND 
WATER  RECHARGE  AND  MANAGEMENT, 

Colorado  Dept.  of  Natural  Resources,  Denver. 
Div.  of  Water  Resources,  Planning  and  Investiga- 
tions. 

C.  Y.  Lee,  A.  R.  Qazi,  and  J.  A.  Danielson. 
Water  Resources  Bulletin,  Vol  16,  No  3,  p  514-521, 
June  1980.  4  Fig,  2  Tab,  1 1  Ref. 

Descriptors:  'Computer  models,  'Groundwater 
recharge,  'Colorado,  'Water 

management(Applied),  'Prior  appropriation,  *Sur- 
face-groundwater  relationships,  Pumping,  Eco- 
nomic feasibility,  Surface  waters,  Numerical  analy- 
sis, Water  table,  Hydraulic  conductivity,  Aquifer 
management.  Finite-difference  models. 

Under  Colorado's  appropriative  water  right 
system,  withdrawals  by  junior  groundwater  rights 


must  be  curtailed  to  protect  senior  surface  water 
appropriators  sharing  the  same  river  system  unless 
the  groundwater  users  replace  the  amount  of  their 
injury  to  the  river  under  an  approved  plan  for 
augmentation.  Compensation  of  such  injury  with 
surface  water  may  not  only  be  expensive  but  unre- 
liable in  dry  years.  As  an  alternative,  the  curtail- 
ment of  pumping  may  be  obviated  by  recharging 
unused  surface  water  into  the  aquifer  when  availa- 
ble and  withdrawing  it  when  needed.  In  order  to 
manage  such  an  operation,  a  practical  tool  is  re- 
quired to  determine  accurately  that  portion  of  the 
recharge  water  that  does  not  return  to  the  river 
before  pumping  for  irrigation.  A  digital  model  was 
used  for  this  purpose  in  a  demonstration  recharge 
project  located  in  the  South  Platte  River  basin  in 
northeastern  Colorado.  This  paper  summarized  the 
experiences  gained  from  this  project,  the  results  of 
the  digital  model,  the  economic  value  of  recharge, 
and  the  feasibility  of  the  operation.  It  was  deter- 
mined through  the  use  of  the  digital  model  that, 
with  the  given  conditions  in  the  area,  77%  of  the 
recharged  water  remained  available  for  pumping. 
Economic  analyses  showed  that  water  could  be 
recharged  inexpensively  averaging  about  two  dol- 
lars per  acre  foot.  (Visocky-ISWS). 
W80-06305 


PERCOLATE  WATER  AND  BROMIDE  MOVE- 
MENT IN  THE  ROOT  ZONE  OF  EFFLUENT 
IRRIGATION  SITES, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Forest- 
ry- 

For  primary  bibliographic  entry  see  Field  5B. 
W80-06309 


PRELIMINARY  EVALUATION  OF  AN  ALTER- 
NATE ELECTRODE  ARRAY  FOR  USE  IN 
SHALLOW  SUBSURFACE  ELECTRICAL  RE- 
SISTIVITY STUDIES, 

Auburn  Univ.,  Al.  Dept.  of  Geology 

T.  J.  Carrington,  and  D.  A.  Watson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80  220163, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  July,  1980.  35  p,  9  Fig,  2  Tab, 

10  Ref.  OWRT  A-046-ALA(l),   14-34-0001-5001. 

Descriptors:  'Electrodes,  'Resistivity,  Evaluation, 
Performance,  Soil  moisture,  'Soil  moisture  meters, 
Instrumentation,  Laboratory  tests,  On-site  investi- 
gations, Reliability,  Soil  physical  properties,  Soil 
profiles.  Testing,  'Subsurface  layer  boundaries, 
Depth. 

Laboratory  and  field  investigations  were  conduct- 
ed to  evaluate  the  efficiencies  of  Wenner,  Schlum- 
berger,  and  Modified  Wenner  electrodes  in  pre- 
dicting subsurface  conditions.  The  electrodes  were 
evaluated  with  regard  to  reliability  of  the  data 
under  most  conditions  examined,  speed  of  field  use, 
and  straight-line  distance  required  for  a  given  test. 
Laboratory  experiments  were  conducted  using  a 
tabletop  tray  which  could  simulate  different  sub- 
surface conditions.  The  Modified  Wenner  and 
Schlumberger  arrays  were  faster  than  the  Wenner 
in  predicting  depth  to  subsurface  layer  boundries, 
although  all  three  arrays  were  accurate.  In  a  ho- 
mogeneous subsurface  material  only  the  Modified 
Wenner  gave  a  cumulative  graph  that  was  a 
straight  line,  but  the  Wenner  and  Schlumberger 
arrays  proved  more  practical  in  lateral  profiling.  In 
short,  shallow  lateral  profiles,  the  Modified 
Wenner  array  was  the  instrument  of  choice.  In 
field  tests  the  Modified  Wenner  was  also  found  to 
be  superior  when  both  apparent  resistivity  and 
cumulative  graphs  were  constructed.  The  Modi- 
fied Wenner  array  has  several  advantages  in  terms 
of  energy,  time,  and  space  over  the  other  arrays 
even  though  the  reasons  for  these  advantages  are 
not  fully  understood.  (Sidney-IPA). 
W80-06324 


A  SIMULATION  MODEL  FOR  PREDICTING 
INFILTRATION  INTO  CRACKED  CLAY  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Soil  Tillage  Lab. 

W.  B.  Hoogmoed,  and  J.  Bouma. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  3,  p  458-461,  May-June  1980.  5  Fig.  1  Tab,  11 


Ref. 

Descriptors:  'Infiltration,  'Model  studies,  'Un- 
saturated flow,  'Clays,  Hydraulic  conductivity, 
Flow  characteristics,  Laboratory  tests.  Methodolo- 
gy, Soil  water  movement,  Seepage,  Mathematical 
models,  Analytical  techniques,  Cracks,  Flow,  Dif- 
fusivity,  Cracked  clay  soils. 

Infiltration  into  dry  cracked  clay  soil  was  simulat- 
ed by  combining  two  existing  physical  simulation 
models  for  vertical  and  horizontal  infiltration, 
using  boundary  conditions  for  horizontal  infiltra- 
tion that  were  defined  by  morphological  data.  Ver- 
tical flow  into  the  cracks  occurred  when  the  appli- 
cation rate  exceeded  the  calculated  vertical  infiltra- 
tion rate  of  peds  between  cracks.  Calculated  hori- 
zontal infiltration  from  the  cracks  into  adjacent  dry 
peds  was  limited  because  it  had  to  occur  from  a 
few  small  vertical  bands  along  which  the  water 
moved.  The  contact  area  (S)  of  all  bands  had  been 
determined  in  situ  in  0.5  sq  m  plots  per  10-cm 
depth  interval  using  morphological  staining  tech- 
niques. S  was  a  function  of  the  applied  flow 
regime.  'Short-circuiting',  which  was  defined  as 
preferential  movement  of  free  water  along  large 
pores  through  unsaturated  soil,  was  predicted  well 
by  the  model.  Short-circuiting  increased  when  the 
initial  moisture  content  of  the  soil  was  higher. 
(Humphreys-ISWS). 
W80-06377 


ELECTROMAGNETIC  DETERMINATION  OF 
SOIL  WATER  CONTENT:  MEASUREMENTS 
IN  COAXIAL  TRANSMISSION  LINES, 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Inst. 
G.  C.  Topp,  J.  L.  Davis,  and  A.  P.  Annan. 
Water  Resources  Research,  Vol  16,  No  3,  p  574- 
582,  June  1980.  9  Fig,  4  Tab,  24  Ref. 

Descriptors:  'Soil  water,  'Moisture  content.  'Lab- 
oratory tests,  'Electromagnetic  waves,  Soils,  Soil 
properties,  Electrical  properties.  Soil  types,  Equip- 
ment, Laboratory  equipment.  Transmission  lines, 
Measurement,  Data  processing,  Soil  science,  Di- 
electric constant. 

The  dependence  of  the  dielectric  constant,  at  fre- 
quencies between  1  MHz  and  1  GHz,  on  the 
volumetric  water  content  was  determined  empiri- 
cally in  the  laboratory.  The  effect  of  varying  the 
texture,  bulk  density,  temperature,  and  soluble  salt 
content  on  this  relationship  was  also  determined. 
Time-domain  reflectometry  (TDR)  was  used  to 
measure  the  dielectric  constant  of  a  wide  range  of 
granular  specimens  placed  in  a  coaxial  transmission 
line.  The  water  or  salt  solution  was  cycled  continu- 
ously to  or  from  the  specimen,  with  minimal  dis- 
turbance, through  porous  disks  placed  along  the 
sides  of  the  coaxial  tube.  Four  mineral  soils  with  a 
range  of  texture  from  sandy  loam  to  clay  were 
tested.  An  empirical  relationship  between  the  ap- 
parent dielectric  constant  K  sub  a  and  the  volumet- 
ric water  content  theta  sub  v  which  is  independent 
of  soil  type,  soil  density,  soil  temperature,  and 
soluble  salt  content,  can  be  used  to  determine  theta 
sub  v  from  air  dry  to  water  saturated,  with  an 
error  of  estimate  of  0.013.  Precision  of  theta  sub  v 
to  within  +0.01  from  K  sub  a  can  be  obtained  with 
a  calibration  for  the  particular  granular  material  of 
interest.  An  organic  soil,  vermiculite,  and  two  sizes 
of  glass  beads  were  also  tested  successfully.  The 
empirical  relationship  determined  in  this  experi- 
ment agrees  very  well  with  other  experimenters' 
results,  which  use  a  wide  range  of  electrical  tech- 
niques over  the  frequency  range  of  20  MHz  and  1 
GHz  and  widely  varying  soil  types.  The  results  of 
applying  the  TDR  technique  on  parallel  transmis- 
sion lines  in  the  field  to  measure  theta  sub  v  versus 
depth  were  encouraging.  (Sims-lSWS). 
W80-06395 


DETERMINATION  OF  SOIL  WATER  CON- 
TENT FROM  TERRESTRIAL  GAMMA  RADI- 
ATION MEASUREMENTS, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

H.  S.  Loijens. 

Water  Resources  Research,  Vol  16.  No  3,  p  565- 
573,  June  1980.  6  Fig,  7  Tab,  16  Ref.  1  Append. 
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Group  2G— Water  In  Soils 

Descriptors:  *Soil  water,  'Moisture  content, 
•Gamma  rays,  'Moisture  meters,  'Model  studies, 
Mathematical  models,  Measurement,  On-site  data 
collections,  Instrumentation,  Theoretical  analysis, 
Equations,  Analytical  techniques,  Soils,  Profiles, 
Soil  profiles,  Soil  science. 

Natural  gamma  radiation  emitted  by  the  soil  and 
measured  at  the  surface  with  a  gamma  ray  spec- 
trometer is  a  function  of  the  radioactive  activity  of 
the  soil  and  the  linear  attenuation  coefficient.  The 
dependence  of  the  linear  attenuation  coefficient  on 
soil  water  content  was  explored  for  selected  soil 
water  profiles  by  numerical  integration.  These  soil 
water  profiles  were  generalized  distributions  based 
on  gravimetric  measurements  over  a  sandy  soil  at 
the  Central  Experimental  Farm  in  Ottawa.  A  com- 
prehensive analysis  of  the  measurements  showed 
that  inhomogeneous  water  distribution  accounted 
for  a  1.8%  error  in  the  count  rate  compared  to  a 
2.6%  error  associated  with  random  count  rate  fluc- 
tuation and  instrument  error.  The  depth  of  the  soil 
layer  contributing  to  natural  gamma  radiation  at 
the  surface  depends  also  on  the  water  content; 
90%  of  the  total  radiation  is  contributed  by  a  dry 
soil  of  depth  0.18  m,  compared  to  0.14  m  for  a  soil 
with  a  fractional  water  content  of  0.2.  The  total 
expected  error  in  the  measurement  over  the  range 
of  soil  water  encountered  (0.03-0.24)  was  shown  to 
be  0.033  for  the  0.10-m  layer  and  0.025  for  the  0.25- 
m  layer.  (Sims-ISWS). 
W80-06396 


A  DERIVATION  OF  THE  MACROSCOPIC 
SOLUTE  TRANSPORT  EQUATION  FOR  HO- 
MOGENEOUS, SATURATED,  POROUS 
MEDIA, 

California  Univ.,  Riverside.  Dept.  of  Physics. 

S-Y.  Chu,  and  G.  Sposito. 

Water  Resources  Research,  Vol  16,  No  3,  p  542- 

546,  June  1980.  1  Tab,  26  Ref.  NSF  ENG76-09210- 

01. 

Descriptors:  'Solutes,  'Soil  water  movement, 
'Porous  media,  'Model  studies,  Mathematical 
models.  Theoretical  analysis,  Soils,  Pores,  Soil 
properties.  Soil  water.  Equations,  Analytical  tech- 
niques, 'Solute  transport. 

The  macroscopic  transport  equation  for  a  conser- 
vative solute  in  a  homogeneous,  water-saturated 
porous  medium  was  derived  on  the  basis  of  a 
rigorous  cumulant  expansion  applied  to  the  equa- 
tion of  mass  balance.  The  essential  physical  con- 
cept underlying  the  derivation  was  that  of  a  local 
volume-averaged  solute  velocity  which  fluctuates 
on  a  time  scale  that  was  orders  of  magnitude 
smaller  than  its  autocorrelation  time  scale,  which, 
in  turn,  was  much  smaller  than  the  time  scale  of 
interest  in  a  typical  solute  transport  experiment. 
This  clear  separation  of  time  scales  was  illustrated 
with  representative  data  on  solute  transport  in 
homogeneous,  water-saturated  soils  and  is  em- 
ployed to  justify  the  truncation  of  an  exact  cumu- 
lant expansion  of  the  divergence  of  the  volume- 
averaged  solute  mass  flux  density.  With  the  cumu- 
lant expansion  terminated  at  first  order  in  the  ratio 
of  the  solute  velocity  autocorrelation  time  to  the 
macroscopic  solute  transport  time  interval,  an  ex- 
pression for  the  macroscopic  solute  mass  flux  den- 
sity was  produced  that  was  the  same  as  Fick's  Law 
extended  to  porous  media.  (Sims-ISWS). 
W80-06397 


APPLICATION  OF  THE  GREEN-AMPT 
MODEL  TO  INFILTRATION  UNDER  TIME- 
DEPENDENT  SURFACE  WATER  DEPTHS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W80-06399 


2H.  Lakes 


RANGE  ANALYSIS  FOR  RESERVOIR  STOR- 
AGE WITH  INDEPENDENT  INFLOWS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  2E. 
W80-06208 


INVESTIGATION  OF  LAKE  ONTARIO 
WATER  QUALITY  NEAR  PORT  GRANBY  RA- 
DIOACTIVE WASTE  MANAGEMENT  SITE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W  80-062 14 


METALLIC  CONTENTS  IN  WATER  AND  SE- 
DIMENS  OF  LAKE  NAINI  TAL,  INDIA, 

Kumaun    Univ.,    Naini    Tal    (India).    MAB/DST 
Lakes  Project. 

For  primary  bibliographic  entry  see  Field  5A 
W 80-062 16 


STEADY-STATE  ESTIMATION  OF  COOLING 
POND  PERFORMANCE, 

Cornell   Univ.,   Ithaca,  NY.   School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W80-063O0 


STREAMFLOW  AND  RESERVOIR-CONTENT 
RECORDS  IN  TEXAS,  COMPILATION 
REPORT,  JANUARY  1889  THROUGH  DECEM- 
BER 1975, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  7C. 
W80-06375 


SEDIMENTATION  OF  DETRITAL  PARTICU- 
LATE MATTER  IN  LAKES:  INFLUENCE  OF 
CURRENTS  PRODUCED  BY  INFLOWING 
RIVERS, 

Bern  Univ  (Switzerland).  Geologisches  Inst. 
R.  F.  Wright,  and  P.  Nydegger 
Water  Resources  Research,  Vol  16,  No  3,  p  597- 
601,  June  1980.  3  Fig,  14  Ref 

Descriptors:  'Lake  sediments,  'Sedimentation, 
•Lakes.  Rivers,  Sediments.  Fine  aggregates.  Lim- 
nology, Hydrology,  Water  circulation, 
'Currents(Water),  'Inflow,  Mixing,  'Lake  Brienz 
(Switzerland),  'Lake  Biel(Switzerland),  'Detrital 
particulate  matter,  'Switzerland,  Lake  circulation 

Inflowing  rivers  can  provide  a  major  driving  force 
for  water  circulation  in  lakes  in  which  water  turn- 
over time  is  short,  that  is,  less  than  a  few  sears 
Such  inflow-induced  currents  strongly  influence 
the  dispersion  and  sedimentation  of  allochthonous 
particulate  matter,  especially  fine-grained  particles 
that  can  remain  in  suspension  in  lake  water  for 
days  or  weeks.  The  authors  presented  data  to 
illustrate  the  importance  of  inflow -induced  circula- 
tion on  sedimentation  patterns  in  Lake  Brienz  and 
Lake  Biel,  two  large  lakes  in  northwestern  Swit- 
zerland, and  suggested  that  such  currents  should 
not  be  disregarded  in  sedimentological  studies  of 
similar  lakes  elsewhere.  (Lee-ISWS). 
W80-06390 


METALIMNETIC  OXYGEN  MINIMA  IN  LAKE 
ONTARIO,  1972. 

National   Oceanic   and    Atmospheric   Administra- 
tion, Ann  Arbor.  MI   Great  Lakes  Environmental 
Research  Lab. 
J.  D.  Boyd. 

Journal  of  Great  Lakes  Research.  Vol  6,  No  2.  p 
95-100,  1980.  4  Fig,  1  Tab,  24  Ref. 

Descriptors:  'Dissolved  oxygen,  'Lake  Ontario. 
'Oxygen  requirements,  'Thermocline.  Dissolved 
oxygen  analyzers.  Stratification,  Lakes.  Phyto- 
plankton,  Zooplankton,  Epilimnion.  Salinity. 
Aquatic  bacteria. 

Oxygen  profiles  collected  in  Lake  Ontario  in  1972 
showed  a  distinct  lake-wide  oxygen  minimum  in 
the  thermocline  region  during  thermal  stratifica- 
tion: data  from  previous  years  also  indicated  this 
phenomenon.  Four  factors  were  considered  in 
processing  the  oxygen  data:  (1)  salinity  and  tem- 
perature corrections;  (2)  calibration:  (3)  flow  sensi- 
tivity; and  (4)  instrument-response  time.  The  study 
found  that  the  motions  of  the  oxygen  minima 
tended  to  follow  the  motion  of  the  thermocline. 
The  average  depth  of  minimum  percent  saturation 


lay  below  the  average  thermocline  depth,  while 
the  average  depth  of  minimum  dissolved  oxygen 
lay  at  or  slightly  above  the  thermocline  Both 
values  tended  to  decrease  throughout  the  summer 
until  September  when  they  began  to  rise  again.  A 
definite  correlation  was  found  between  the  average 
strength  of  stratification  and  average  magnitudes 
of  dissolved  oxygen-percent  saturation  minima 
The  main  factors  contribution  to  a  metalimnetic 
oxygen  minimum  were:  (1)  lake  productivity  (phy- 
toplankton  and  zooplankton  respiration  and  bacte- 
rial decomposition;  (2)  kinematic  consequences  of 
the  temperature  gradient  (decreased  seston  settling 
velocities,  suppressed  vertical  advection,  and  tur- 
bulent diffusion);  (3)  water  transparency  (location 
of  the  thermocline  below  the  euphotic  zone);  and 
(4)  horizontal  advection  of  oxygen-depleted  water 
A  determination  of  the  relative  importance  of  var- 
ious mechanisms  at  different  times  and  places 
awaits  research.  (DeCoquereaumont-IPA) 
W  80-0643  8 


SIMULATION  OF  RECENT  AND  PROJECTED 
TOTAL  PHOSPHORUS  TRENDS  IN  LAKE  ON- 
TARIO, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entrv  see  Field  5B. 
W80-06439 


ORGANOCHLORINE  INSECTICIDES  AND 
PCB  IN  THE  SURFICIAL  SEDIMENTS  OF 
LAKE  SUPERIOR  (1973), 

Ontario     Ministry     of    Agriculture     and     Food. 

Guelph.  Pesticide  Residue  Lab 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06440 


GRAIN  SIZE  AND  MINERALOGY  OF  SEDI- 
MENT CORES  FROM  WESTERN  LAKE 
HURON, 

Michigan  Univ..  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
E.  J  Graham,  and  D  K  Rea. 
Journal  of  Great  Lakes  Research,  Vol  6,  No  2.  p 
129-140,  1980.  5  Fig.  2  Tab,  21  Ref. 

Descriptors:  'Mineralogy.  'Lake  Huron,  'Sedi- 
ments. 'Particle  size.  Sampling.  Sedimentology, 
Glaciers.  Great  Lakes.  Clays.  Carbonates.  Silts. 
Mud.  Lakes,  Erosion,  Physical  properties.  Radio- 
active dating.  Carbon  radioisotopes.  Stratigraphy. 
Lake  sediments.  Water  levels.  Turbulence,  Evalua- 
tion. 

The  results  of  a  study  of  12  core  samples  recovered 
from  the  Alpena  and  Manitoulin  Basins  of  western 
Lake  Huron  are  reported.  Grain  size  and  mineral- 
ogical  changes  combined  with  radiocarbon  dating 
of  surficial  and  basal  sediments  were  used  to  estab- 
lish the  sedimentary  history  of  that  part  of  Lake 
Huron.  The  sedimentation  is  directly  related  to 
glaciation  in  the  Great  Lakes  region  and  the  base  is 
of  reddish  glaciolacustrine  clays  (or  10  phi  grain 
size)  overlain  by  a  veneer  of  till,  reddish-grey 
glaciolacustrine  clays,  and  finally  grey  post-glacial 
muds.  These  muds  which  appeared  approximately 
1 1.000  years  ago  are  composed  of  course  and  very 
fine  silt  in  their  upper  portions.  About  thirty  per- 
cent of  the  older  sediments  are  composed  of  detri- 
tal carbonates  and  the  abundance  is  reduced  in 
more  recent  sediments.  No  detrital  carbonates  ac- 
cumulated in  the  Alpena  and  southwestern  Mani- 
toulin Basins  since  about  1.500  years  ago  probably 
due  to  a  change  in  the  supply  rate  Lakeshore 
erosion  could  have  been  reduced  and  more  biotur- 
bation  occurred  as  lake  levels  receeded  from  the 
Nipissing  high  stand  and  produced  little  carbonate 
sedimentation.  High  water  levels  prior  to  and 
during  Nipissing  time  would  have  produced  ero- 
sion of  nearshore  tills  and  of  exposed  lacustrine 
sediments.  (Sidnev-IPAl 
W80-06442 


LIMNOLOGICAL  SAMPLING  INTENSITY  IN 
LAKE  ST.  CLAIR  IN  RELATION  TO  DISTRI- 
BUTION OF  WATER  MASSES. 

Ontario  Ministry  of  Natural  Resources.  Wheatley. 
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Fisheries  Research  Station. 

For  primary  bibliographic  entry  see  Field  5A. 
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RECENT  CHANGES  IN  THE  NEAR-SHORE 
PHYTOPLANKTON  OF  LAKE  ERIE'S  WEST- 
ERN BASIN  AT  KINGSVILLE,  ONTARIO, 

Ontario  Ministry  of  the   Environment,   Rexdale. 
Limnology  and  Toxicity  Section. 
K.  H.  Nicholls,  D.  W.  Standen.  and  G.  J.  Hopkins. 
Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 
146-153,  1980.  9  Fig,  1  Tab,  29  Ref. 

Descriptors:  'Phytoplankton,  'Lake  Erie,  'Water 
quality,  'Evaluation,  'Forecasting,  Water  analysis, 
Aquatic  microbiology.  Sampling,  Laboratory  tests, 
Density,  Physical  properties,  Chemical  properties, 
Phosphorus  compounds,  Algae,  Seasonal,  Water 
levels,  Ecology,  Eutrophication,  Average,  Silica, 
Diatoms. 

The  results  of  recent  weekly  analyses  of  'raw' 
water  samples  collected  at  the  Union  water  treat- 
ment plant,  Kingsville,  Ontario,  during  the  period 
of  1976  through  1978  are  reported.  The  long-term 
trends  in  phytoplankton  density  and  composition 
were  compared  with  physical-chemical  factors  in 
the  western  basin  of  Lake  Erie.  Since  phosphorus 
control  was  begun  in  1971,  there  has  been  a  con- 
stant decline  in  the  P  loading  from  the  Detroit 
River  to  western  Lake  Erie  from  a  high  of  63 
microgram  P  per  liter  in  1967-70  to  an  average  of 
30-35  microgram  P  per  liter  during  1977-78.  The 
average  annual  net  phytoplankton  (green  and  blue- 
green  algaes)  density  also  decreased  during  that 
period,  but  increased  significantly  in  the  summer  of 
1978  due  to  a  massive  increase  in  Fragilaria  croton- 
ensis.  The  increase  in  Fragilaria  crotonensis  may 
have  resulted  from  the  increased  availability  of 
silica  (because  of  low  diatom  growth  during  winter 
and  spring)  and  the  observed  drop  in  lake  level 
which  influenced  turbulent  mixing.  Annual  aver- 
age diatom  density  was  negatively  correlated  with 
the  lake  levels  over  the  12-year  period.  Further 
studies  of  the  ecology  of  the  western  basin,  espe- 
cially the  Fragilaria  population,  is  necessary  to 
predict  changes  in  the  total  phytoplankton  densi- 
ties. (Sidney-IPA). 
W 80-06444 


PREDATION  BY  MYSIS  RELICTA  ON  PON- 
TOPOREIA  HOYI:  A  FOOD  CHAIN  LINK  OF 
POTENTIAL  IMPORTANCE  IN  THE  GREAT 
LAKES, 

Argonne  National  Lab.,  IL.  Ecological  Sciences 

Section. 

J.  I.  Parker. 

Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 

164-166,  1980.  12  Ref. 

Descriptors:  'Predation,  'Food  web,  'Crusta- 
ceans, 'Great  Lakes,  Sediments,  Bottom  sedi- 
ments, Benthic  fauna.  Aquatic  microorganisms, 
Aquatic  plants,  Lake  Michigan,  Lake  Erie,  Ecosys- 
tems, Laboratory  studies,  Sampling,  Evaluation, 
Stress,  Model  studies,  Detritus,  Plankton,  Food 
chains,  Amphipoda,  Biological  communities. 

The  predation  of  the  opossum  shrimp  Mysis  re- 
licta,  an  omnivorous  planktivore,  on  the  burrowing 
amphipod  Pontoporeia  hoyi,  a  benthic  detritivore 
was  observed  for  the  first  time  in  sediment  samples 
from  Lakes  Michigan  and  Erie  and  reported  in  this 
note.  Both  organisms  are  abundant  in  the  Great 
Lakes  and  are  important  as  food  for  immature 
salmonids,  coregonids,  alewife,  and  smelt.  Sedi- 
ment core  samples  with  about  10  cm  of  overlying 
water  were  collected  with  minimal  disturbance  to 
the  sediment  and  maintained  in  the  laboratory  in 
the  dark  at  4  degrees  C  to  simulate  the  natural 
environment  of  the  benthic  microorganisms  and 
fauna.  The  predator/prey  relationship  was  ob- 
served for  an  8  to  10  month  period  after  which 
time,  the  mysids  had  completely  depleted  the  pon- 
toporeia population  and  died.  Predation  was  ob- 
served early  in  the  experiments  when  planktonic 
food  was  still  available  and  this  behavior  does  not 
totally  reflect  a  stress  response  to  enclosure  in  the 
microcosms  and/or  lack  of  food.  Mysis  can  utilize 
both  the  plankton  carbon  pool  and  the  benthic/ 
detrital  carbon  pool  and  this  relationship  may  rep- 


resent an  important  link  in  the  food  web  of  the 
Great  Lakes.  (Sidney-IPA). 

W80-06446 


21.  Water  In  Plants 


WATER  WEED  USES, 

Rothamsted     Experimental     Station,     Harpenden 

(England).  Biochemistry  Dept. 

N.  W.  Pirie. 

Water  Spectrum  Vol  12,  No  3,  p  43-49,  Summer 

1980.  8  Fig,  1  Tab. 

Descriptors:  'Aquatic  weeds,  'Forages,  'Fertiliz- 
ers, 'Aquatic  weed  control,  Vegetation  effects, 
Nitrogen  compounds,  Phosphorous  compounds, 
Forage  palatability,  Food  abundances,  Nutrients, 
Food  habits,  Pesticides,  Drying,  Silage,  Cost  anal- 
ysis, Proteins,  Feeds,  Water  pollution. 

Water  weeds  which  have  long  been  regarded  as 
nuisances,  unaesthetic,  or  health  hazards  may  be  an 
excellent  source  of  animal  food  and  fertilizer.  A 
hectare  of  weeds  may  contain  1  ton  of  nitrogen,  1.3 
ton  of  potassium,  and  0.2  ton  of  phosphorous. 
Weed  control  by  herbicides  may  contaminate  the 
water,  so  the  collection  of  weeds  for  forage  is  an 
attractive  solution.  Many  of  the  weeds  resemble 
medium  grades  of  forage  in  composition  and  many 
animals  have  been  voluntarily  eating  water  weeds 
in  many  parts  of  the  world.  Silage  made  from 
weeds  is  often  acceptable  than  fresh  weeds  and  a 
palatable  silage  can  be  made  by  adding  acid  (as  in 
AIV  silage),  or  molasses.  Moisture  removal  from 
the  weeds  may  be  costly  in  terms  of  energy,  but 
the  economics  have  not  been  studied.  About  75% 
of  the  water  can  be  removed  by  air  drying  in  a  dry 
climate.  Water  weeds  could  be  harvested  for  meth- 
ane fermentation,  leaf  protein,  and  juice  extraction. 
(Sidney-IPA) 
W80-06234 

ECOSYSTEM  DYNAMICS  AND  A  PHOSPHO- 
RUS BUDGET  OF  AN  ALLUVIAL  CYPRESS 
SWAMP  IN  SOUTHERN  ILLINOIS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W 80-062 54 
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EFFECT  OF  THE  SPARTINA  ALTERNIFLORA 
ROOT-RHIZOME  SYSTEM  ON  SALT  MARSH 
SOIL  DENITRIFYING  BACTERIA, 

Georgia  Univ.,  Athens.  Dept  of  Microbiology. 

B.  F.  Sherr,  and  W.  J.  Payne. 

Applied  and  Environmental  Microbiology,  Vol  35, 

No  4,  p  724-729,  April,  1978.  2  Fig,  2  Tab,  17  Ref. 

OWRT-A-057-GA(3). 

Descriptors:  'Denitrification,  'Soil  bacteria, 
•Marsh  plants,  'Salt  marshes,  Effects,  Rhizos- 
phore,  Wetlands,  Muck  soils,  Grasses,  Marshes, 
Spartina  alterniflora  marsh. 

Nitrous  oxide  (N20)  reductase  activity  was  used  as 
an  index  of  the  denitrification  potential  in  salt 
marsh  soils.  In  a  short  Spartina  alterniflora  marsh, 
the  seasonal  distribution  of  N20  reductase  activity 
indicated  a  causal  relationship  between  S.  alterni- 
flora root-rhizome  production  and  the  denitrifica- 
tion potential  of  the  soil  system.  The  relationship 
was  not  discerned  in  samples  from  a  tall  S.  alterni- 
flora marsh.  To  further  examine  the  in  situ  plant- 
denitrifier  interaction  in  the  short  S.  alterniflora 
marsh,  plots  with  and  without  living  S.  alterniflora 
were  established  and  analzed  for  N20  reductase 
activity  5  and  18  months  later.  In  the  plots  without 
living  Spartina  there  was  a  significant  reduction  in 
the  soil  denitrification  potential  after  18  months, 
indicating  that  in  the  SS  marsh  the  denitrifiers  are 
tightly  coupled  to  the  seasonal  production  of 
below-ground  Spartina  macroorganic  matter.  In 
plots  with  intact  Spartina,  the  soil  denitrification 
potential  was  not  altered  by  NH4N03  or  glucose 
enrichment.  However,  in  plots  without  living 
Spartina,  there  were  significat  changes  in  soil  N20 
reductase  activity,  thus  indicating  that  the  plants 
can  serve  as  a  'buffer'  against  this  form  of  pluse 
perturbation.  (Steiner-Mass) 


2J.  Erosion  and  Sedimentation 


THE  MEASUREMENT  OF  SUSPENDED  SEDI- 
MENT TRANSPORT  IN  NATURAL  STREAMS 
USING  AUTOMATIC  RADIOISOTOPE 
GAUGES, 

Bari  Univ.,  (Italy).  Inst,  di  Geologia  Apphcata  e 

Geotecnica 

G.  S.  Tazioli. 

Journal  of  Hydrology,  Vol  47,  No  1/2,  p  173-185, 

May  1980.  11  Fig,  12  Ref. 

Descriptors:  'Suspended  solids,  'Sediments, 
•Gages,  Radioisotopes,  Instrumentation,  Equip- 
ment, On-site  investigations,  Measurement,  Auto- 
mation, Turbidity,  Sediment  transport.  Floods, 
Streams,  Streamflow,  Discharge(Water),  Erosion, 
Sedimentology,  'Italy. 

Two  nuclear  gages  for  measuring  suspended-sedi- 
ment concentration  installed  in  hydrographic  fasins 
in  southern  Italy  were  illustrated.  These  gages 
were  equipped  with  a  source  of  241Am(100  mCi), 
and  137Cs(150  mCi),  and  were  able  to  resist  large 
sized  sediment  transport.  The  main  characteristics 
of  the  gages  were  those  of  being  automatic,  which 
is  useful  for  torrent  regimes,  and  of  giving  a  linear 
response  also  at  high  sediment  concentrations. 
One-year  turbiometric  recordings  with  the  241  Am 
gage  were  presented.  (Sims-ISWS) 
W 80-06202 


METAL     CONCENTRATIONS     IN     MARINE 
SEDIMENTS  FROM  LEBANON, 

ARABCONSULT,  Beirut  (Lebanon). 

For  primary  bibliographic  entry  see  Field  5A. 

W 80-062 13 


CHANNEL  EROSION  AND  SEDIMENT 
TRANSPORT  IN  PHEASANT  BRANCH  BASIN 
NEAR  MIDDLETON,  WISCONSIN -A  PRE- 
LIMINARY REPORT, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

R.  S.  Grant,  and  G.  Goddard. 
Available    from    OFSS.    Box    25425,    Fed.    Ctr., 
Denver,  CO  80225.  Paper  copy  $3.50,  Microfiche 
$5.50.  Geological  Survey  open-file  report  80-161 
(WRI),  February  1980.  19  p,  11  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Channel  erosion,  'Sediment  trans- 
port, 'Streamflow,  'Flow  characteristics,  'Wis- 
consin, Channel  morphology,  Land  use,  Effects, 
Erosion  control,  Control  structures,  Dredging, 
Boating,  Evaluation,  'Pheasant  Branch  basin(WI), 
'Lake  Mendota(WI),  'Middleton(WI). 

The  purpose  of  this  5-year  study  is  to  (1)  evaluate 
the  sediment  transport,  streamflow  characteristics, 
and  stream-channel  morphology,  (2)  relate  the 
above  to  land-use  practices;  and  (3)  evaluate  the 
effect  that  changes  in  land-use  practices  will  have 
on  Pheasant  Branch  basin  near  Middleton,  Wis. 
This  report  presents  findings  of  sediment  transport, 
streamflow  characteristics,  and  stream-channel 
morphology  from  the  first  year  of  the  study  and 
documents  historical  erosion.  The  study  is  being 
conducted  by  the  U.S.  Geological  Survey  in  coop- 
eration with  the  city  of  Middleton  and  the  Wiscon- 
sin Geological  and  Natural  History  Survey.  Pheas- 
ant Branch,  a  tributary  to  Lake  Mendota,  drains 
23.1  square  miles  of  glacial  drift.  Channel  erosion  is 
severe  within  Middleton,  requiring  extensive  use  of 
erosion-control  structures.  Occasionally,  channel 
dredging  near  the  mouth  and  into  Lake  Mendota  is 
required  for  boating.  Comparison  of  stream-chan- 
nel surveys  of  1971  and  1977  shows  the  lowest  part 
of  the  channel  lowered  3  to  4  feet  at  some  sites  in 
the  urban  reach  from  U.S.  Highway  12  down- 
stream to  Century  Avenue.  Downstream  from 
Century  Avenue,  channel  width  increased  from 
about  35  to  48  feet  and  channel  cross-section  area 
increased  about  86  percent.  A  survey  of  Pheasant 
Branch  in  1971  provided  data  for  quantification  of 
stream-channel  changes  since  that  time.  Six  ero- 
sion-control structures  previously  installed  appear 
to  have  had  some  benefit  in  controlling  head  cut- 
ting in  the  channel.  (USGS). 
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W80-06241 


COMPARISON  OF  BED  FORM  VARIANCE 
SPECTRA  WITHIN  A  MEANDER  BEND 
DURING  FLOOD  AND  AVERAGE  DIS- 
CHARGE, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

R.  A.  Levey,  B.  Kjerfve,  and  R.  T.  Getzen. 
Journal  of  Sedimentary  Petrology,  Vol  50,  No  1,  p 
149-155,  March  1980.  5  Fig,  20  Ref. 

Descriptors:  *Meanders,  *River  beds,  *AIluvium, 
♦Floods,  Time  series  analysis,  Statistical  methods, 
Flood  discharge,  Profiles,  Sediments,  Channel 
morphology,  *Congaree  River(SC),  *Bed  forms, 
Variance  spectra. 

Time  series  analysis  of  streambed  elevation  in  a 
meander  bend  along  the  Congaree  River  was  used 
to  determine  the  changes  in  bed  form  population 
succeeding  a  16-year  flood  event.  Bed  forms  ob- 
served during  the  flood  event  had  a  significantly 
greater  total  height  variance  than  bed  forms  ob- 
served at  the  same  location  one  week  later.  Vari- 
ance spectra  were  computed  for  a  595-meter  longi- 
tudinal profile.  The  data  indicate  that  (a)  the  bed 
form  variance  for  the  flood  record  is  significantly 
greater  for  all  wavelengths  from  5  to  30  meters;  (b) 
no  well-demarcated  bed  form  classes  were  present 
during  the  survey  times,  pointing  to  the  possible 
existence  of  a  continuum  of  bed  form  sizes  rather 
than  well-defined  classes;  and  (c)  bed  forms  pro- 
duced by  the  flood  discharge  were  rapidly  altered 
as  the  stage  returned  toward  average  level. 
(Kosco-USGS). 
W80-06245 


EFFECTIVE  AND  BANKFULL  DISCHARGES 
OF  STREAMS  IN  THE  YAMPA  RIVER  BASIN, 
COLORADO  AND  WYOMING, 

Geological    Survey.   Lakewood,   CO.    Water   Re- 
sources Div. 
E  D.  Andrews. 

Journal  of  Hydrology.  Vol  46,  p  311-330,  1980.  12 
Fig,  1  Tab,  15  Ref. 

Descriptors:  *Discharge(water),  'Streamflow, 
♦Sediment  transport,  'Colorado,  'Wyoming.  River 
basins.  Flow  rates,  Flow  duration.  Bed  load,  Sedi- 
mentation rates.  Stage-discharge  relations.  Floods, 
Geomorphology,  Hydrographs,  Curves,  *Yampa 
River  basin,  'Bankfull  discharge. 

The  effective  discharge  is  defined  as  the  increment 
of  discharge  that  transports  the  largest  fraction  of 
the  annual  sediment  load  over  a  period  of  years. 
Increments  of  the  average  annual  total  sediment 
load  transported  by  various  discharges  were  calcu- 
lated by  the  flow-duration  sediment-transport- 
curve  method  for  15  gaging  stations  in  the  Yampa 
River  basin  of  Colorado  and  Wyoming.  A  total 
sediment-transport  curve  was  constructed  for  each 
gaging  station  by  adding  measured  instantaneous 
suspended-sediment  discharges  to  bedload-sedi- 
ment  discharges  computed  by  the  Meyer-Peter  and 
Mueller  relation.  The  streamflow  durations  were 
compiled  from  the  respective  gaging-station  rec- 
ords. The  quantity  of  sediment  transported  by  dis- 
charges having  various  frequencies  may  be  com- 
puted by  combining  these  two  relations.  The  15 
gaging  stations  had  diverse  hydraulic  and  sediment 
characteristics.  Contributing  drainage  area  ranged 
from  51.8  to  9,960  sq  km,  and  mean-annual  dis- 
charge ranged  from  0.040  to  43.9  cu  m/s.  The 
median  diameter  of  bed  material  ranged  from  0.4 
to  86  mm.  Mean-annual  sediment  load  from  the 
drainage  basins  studied  ranged  from  500  to  1.3 
million  t/yr.  The  effective  discharges  were  equaled 
or  exceeded  on  the  average  of  between  1.5  and  1 1 
d/yr,  and  the  recurrence  interval  ranged  from  1.18 
to  3.26  years  on  the  annual  flood  series.  To  com- 
pare the  effective  discharge  with  the  bankfull  dis- 
charge, cross  sections  were  surveyed  in  a  self- 
formed  reach  of  the  channel  in  the  vicinity  of  each 
gaging  station.  The  bankfull  discharge  was  defined 
as  the  discharge  which  filled  the  channel  to  the 
level  of  the  flood  plain.  At  all  gaging  stations,  the 
effective  discharge  and  the  bankfull  discharge 
were  nearly  equal.  Thus,  the  stream  channels 
appear  to  be  adjusted  to  their  effective  discharge. 
(Kosco-USGS). 


W80-06246 


OPTIMIZED  RUNOFF  CURVE  NUMBERS 
FOR  SUGARCANE  AND  PINEAPPLE  FIELDS 
IN  HAWAII, 

Science  and   Education   Administration,   Phoenix, 

AZ.  Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-06289 


FLOWSLIDES  IN  MUDS  ON  EXTREMELY 
LOW  ANGLE  TIDAL  FLATS,  NORTHEAS- 
TERN SOUTH  AMERICA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

For  primary  bibliographic  entry  see  Field  2L. 
W80-06290 


EFFECTS  OF  DECREASING  WATER  DEPTHS 
ON  THE  SEDIMENTATION  RATE  OF  ILLI- 
NOIS RIVER  BOTTOMLAND  LAKES, 

Illinois   Natural    History    Survey,    Havana.    River 

Research  Lab. 

D.  W.  Steffeck.  F.  L  Paveglio.  Jr.  F.  C.  Bellrose. 

and  R  E.  Sparks. 

Water  Resources  Bulletin.  Vol  16.  No  3,  p  553-555, 

June   1980.  2  Fig,  7  Ref.  Army  DACW23-76-C- 

0066. 

Descriptors:  'Sedimentation,  'Sedimentation  rates, 
•Lakes,  'Depth.  Sampling.  On-site  investigations. 
Data  processing.  Regression  analysis.  Sediment 
transport.  Rivers.  Erosion,  Sediments.  Lake  sedi- 
ments, Sedimentology.  'Illinois  River.  'Peoria 
Lake(IL).  Lake  Meredosia(IL) 

The  annual  sedimentation  rate  of  lakes  and  reser- 
voirs is  usually  not  evaluated  for  changes  in  depth 
relative  to  time.  By  using  a  linear  regression  with 
depth  as  the  independent  variable  and  annual  rate 
of  fill  as  the  dependent  variable,  the  effect  of 
changing  depths  is  negated.  According  to  both 
profile  and  linear  regression  analyses.  Peoria  Lake 
is  filling  faster  in  the  more  recent  of  two  time 
spans,  but  Lake  Meredosia's  increasing  sedimenta- 
tion rate  is  shown  only  by  a  linear  regression  The 
probable  cause  for  increasing  sediment  loads  in  the 
Illinois  River  is  an  almost  twofold  increase  in  row 
crop  production  in  Illinois.  (Sims-ISW'S) 
W80-06303 


LOW  SEDIMENT  TRANSPORT  RATES  OVER 
FLAT  BEDS, 

Imperial  Coll  of  Science  and  Technology.  London 
(England).  Dept.  of  Civil  Engineering. 
P.  A   Mantz. 

Journal  of  the  Hydraulics  Div  ision.  American  So- 
ciety of  Civil  Engineers.  Vol  106,  No  HY7.  Pro- 
ceedings Paper  15526.  p  1173-1190.  July  1980.  6 
Fig,  2  Tab,  20  Ref.  2  Append. 

Descriptors:  'Bed  load.  'Beds.  'Flow.  Dimension- 
al analysis.  'Sediment  transport.  Shear  stress.  Sta- 
bility. Sedimentation.  Hydraulics.  Model  studies. 
Bed  stability- 
Flat  sediment  beds  composed  of  lightweight  plastic 
discs  were  laid  under  two  conditions  of  water  flow 
and  subsequently  eroded  as  bed  load.  The  low 
sediment  transport  rates  were  correlated  with  the 
increasingly  applied  fluid  shear  stress  and  shown  to 
differ  with  the  two  bed  laying  or  initial  bed  stabil- 
ity conditions.  These  results  were  nondimensiona- 
lized  to  enable  application  to  field  situations  and 
comparison  with  previous  studies  that  used  natural 
density,  near-spherical  grains  as  the  sediment. 
Scale  parameters  were  chosen  for  the  dimension- 
less  analysis  using  the  results  of  a  study  on  the 
motion  of  solitary  discs  and  prev  ious  solitary  grain 
studies  under  water  flow.  Universal  curves  were 
finally  proposed  for  predicting  a  critical  dimen- 
sionless  shear  stress  at  a  given  low  transport  rate 
and  bed  stability  or  armoring  condition.  (Lee- 
1SWS) 
W80-06383 


SEDIMENTATION   OF  DETRITAI    PARTICU- 
LATE MATTER   IN   LAKES:   INFLUENCE  OF 


CURRENTS     PRODUCED     BY     INFLOWING 
RIVERS, 

Bern  Univ.  (Switzerland).  Geologisches  Inst 
For  primary  bibliographic  entry  see  Field  2H. 
W80-06390 


SYSTEM  MODEL  OF  DAILY  SEDIMENT 
YIELD, 

National  Council  for  Scientific  Research,  Lusaka 

(Zambia). 

T.  C.  Sharma,  and  W.  T.  Dickinson. 

Water  Resources  Research.  Vol  16,  No  3,  p  501- 

506,  June  1980  4  Fig,  3  Tab,  16  Ref. 

Descriptors:  'Canada,  'Fluvial  sediments,  'Sedi- 
ment yield,  'Input-output  analysis,  Sedimentation, 
Computer  models,  Hydrology,  Model  studies,  Sys- 
tems analysis.  Mathematical  models.  Runoff. 
•Input-output  system.  Daily  sediment  model.  Wa- 
tershed fluvial  system. 

Input-output  systems  concepts  have  been  applied 
to  the  modeling  of  daily  runoff-sediment  yield  of 
the  Thames  River  in  southern  Ontario,  Canada 
Spectral  and  correlation  techniques  have  been  used 
to  construct  a  parsimonious  model  of  daily  sedi- 
ment yields.  It  was  shown  that  a  linear  discrete 
dynamic  model  is  possible  in  terms  of  the  log- 
transformed  daily  runoff  and  sediment  yield  se- 
quences. The  fluvial  system  of  the  Thames  River 
watershed  exhibits  a  weak  memory  on  a  daily 
basis,  and  the  noise  component  corrupting  the  wa- 
tershed fluvial  system  resembles  a  white  noise 
process  (Lee-ISWS). 
W80-06401 


SOURCE  IDENTIFICATION  FOR  SUSPENDED 
SEDIMENTS, 

Severn-Trent  Water  Authority.  Nottingham  (Eng- 
land). 

D  L.  Gnmshaw.  and  J.  Lew  in 
Journal  of  Hydrology.  Vol  47.  No  1/2,  p  151-162, 
May  1980.  5  Fig,  3  Tab,  19  Ref. 

Descriptors:  'Suspended  solids.  'Erosion. 
*V» 'atersheds(Basins).  'Europe.  Sediments,  Sedi- 
ment yield.  Sedimentation.  Hydrology.  Sediment 
discharge.  Sampling.  'Sediment  source 

Studies  of  suspended  sediment  in  the  170-sq  km 
River  Ystwyth  catchment  (mid-Wales)  for  1973- 
1975  suggest  two  complementary  methods  of  iden- 
tifying their  sources.  The  color  of  yielded  sedi- 
ments and  the  details  of  sediment-discharge  rela- 
tionships with  respect  to  time,  allow  a  separation 
into  'channel'  and  'nonchannel'  sources.  In  two 
successive  years,  yields  of  43.439  and  12,233  t  are 
estimates,  with  'channel'  sediments  contributing 
40  5  and  53.3%,  respectively.  Explanations  for 
such  yields  and  the  more  general  applicability  of 
the  methods  used  were  discussed  (Lee-ISWS)." 
W80-06406 


RESERVOIR  EFFECTS  ON  SEDIMENT  YIELD. 

Severn-Trent  Water  Authority.  Nottingham  (Eng- 
land). 

D.  L.  Grimshaw,  and  J   Lewin 
Journal  of  Hydrology.  Vol  47,  No  1/2.  p  163-171. 
May  1980.  4  Fig.  3  Tab.  7  Ref. 

Descriptors:  'Sedimentation.  'Europe.  'Reservoir 
silting.  Reservoirs.  Effects.  Sediment  yield.  Sedi- 
ment discharge.  Sediment  transport.  Hydrology. 
Watersheds  (Basins).  Rivers.  Sediments*.  'Reser- 
voir sedimentation.  'Great  Britain. 

Sediment  yields  for  two  years  from  the  adjacent 
and  generally  comparable  Rheidol  and  Ystwyth 
catchments  were  examined  to  assess  the  down- 
stream effects  of  impounding  and  regulation  of 
discharges  from  84<~r  of  the  Rheidol  "catchment. 
Suspended  sediment  yields  are  highly  variable 
from  \ear  to  year,  but  from  the  Ystwyth  were  16 
and  "  times  those  from  the  Rheidol  (43.400  t  and 
12.200  t  on  the  Ystwyth,  bv  comparison  with  2700 
t  and  P00  t)  Bed  sediment  movement  was  estimat- 
ed using  Schokhtsch  relationships,  together  with 
tracer  experiments,  and  showed  even  larger  differ- 
ences These  dissimilarities  are  attribuled  partly  to 
the  isolation  o(  dominant  upland  sediment  sources 
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in  the  case  of  suspended  sediment  and  to  a  decrease 
in  high  magnitude  discharges  and  stream  power 
available  for  sediment  transport.  Such  effects  are 
likely  to  be  common  to  the  numerous  reservoired 
catchments  of  upland  Britain  (Lee-ISWS). 
W 80-06407 


GRAIN  SIZE  AND  MINERALOGY  OF  SEDI- 
MENT CORES  FROM  WESTERN  LAKE 
HURON, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W 80-06442 


2K.  Chemical  Processes 


THE  SPATIAL  DIMENSION  IN  THE  INTER- 
PRETATION OF  STREAM  SOLUTE  BEHAV- 
IOUR, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  B.  W.  Webb. 
Journal  of  Hydrology,  Vol  47.  No  1/2,  p  129-149, 
May  1980.  8  Fig,  1  Tab,  63  Ref. 

Descriptors:  *Solutes,  *Streamflow,  *Rivers, 
*Watersheds(Basins),  Drainage.  Hydrographs. 
Runoff,  Water  chemistry.  Chemicals, 

Discharge(Water).  Specific  conductivity.  Hyster- 
esis, Storm  runoff.  Groundwater,  Hydrology, 
♦England.  *Exe  River(England). 

Solute  studies  are  becoming  increasingly  impor- 
tant, and  it  is  frequently  attempted  to  interpret  the 
solute  response  measured  at  a  downstream  station 
in  terms  of  the  runoff  processes  operating  in  the 
drainage  basin  upstream.  To  be  meaningful,  such 
attempts  should  consider  the  effects  of  aggregation 
of  upstream  solute  responses  and  channel  routing. 
Many  studies  have  ignored  these  spatial  aspects 
and  have  focused  on  a  limped  representation  of  the 
drainage  basin  system  and  on  the  processes  operat- 
ing in  a  vertical  profile  of  vegetation,  soil,  and 
rock.  Data  collected  from  the  River  Exe  in  Eng- 
land were  used  to  demonstrate  the  importance  of 
aggregation  of  the  solute  behavior  of  upstream 
tributaries  in  the  interpretation  and  explanation  of 
solute  rating  curves,  storm-period  hysteretic  loops, 
and  chemographs  for  individual  events.  The  sig- 
nificance of  channel  routing  effects  in  causing 
changes  in  the  relative  timing  of  the  discharge 
hydrograph  and  the  chemograph  were  also  high- 
lighted using  examples  from  the  Rivers  Exe  and 
Culm.  (Sims-ISWS) 
W8O-O6203 


DRINKING  WATER  QUALITY  AND  VARI- 
ATIONS IN  WATER  LEVELS  IN  THE  FRAC- 
TURED CRYSTALLINE-ROCK  AQUIFER, 
WEST-CENTRAL  JEFFERSON  COUNTY, 
COLORADO, 

Geological  Survey,  Lakewood,  CO,  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06343 


BOTTLED  WATER:  EXPENSIVE  GROUND 
WATER, 

Shell  Oil  Co..  New  Orleans.  LA. 

For  primary  bibliographic  entry  see  Field  IB. 

W  80-0642  2 


GROUND     WATER:    THE    SEISMOLOGIST'S 
TOOL  OF  THE  FUTURE, 

National   Water   Well   Association,   Worthington, 

OH 

For  primary  bibliographic  entry  see  Field  7B. 

W80-06424 


Service,  Springfield,  VA  22161  as  PB80- 197692, 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Fish  and  Wildlife  Service  Report  FWS/OBS-80/ 
30,  May  1980.  Fore,  P.  L.  and  Peterson,  R.  D.,  eds. 
220  p,  26  Fig,  8  Tab,  406  Ref,  3  Append.  14-16- 
0002-79-152. 

Descriptors:  *Water  resources,  'Coasts,  'Ecology, 
♦Shores,  Coastal  marshes,  Ponds,  Lagoons,  'Eco- 
systems, Swamps,  Marshes,  Fish.  Salinity,  Aquatic 
habitats,  Saline  water  intrusion,  Grasses,  Brackish 
water,  Estuaries,  Forestry,  Productivity,  Permits, 
State  governments.  Control,  Oil,  *Gulf  of  Mexico. 

The  proceedings  from  the  September  1979  work- 
shop on  Gulf  of  Mexico  Coastal  Ecosystems  spon- 
sored by  the  U.S.  Fish  and  Wildlife  Service  is 
presented  in  this  report.  Recent  developments  in 
the  assessment  of  the  impact  of  human  activities  on 
fish  and  wildlife  resources  of  the  Gulf  Coast  eco- 
systems was  discussed.  Fourteen  presentations 
were  given  during  the  workshop  and  two  after- 
noons were  devoted  to  field  trips  to  representative 
coastal  habitats  of  the  south  Texas  region.  The 
topics  discussed  include  the  impact  of  marsh  im- 
poundments, freshwater  inflow  requirements  in 
Corpus  Christi  Bay,  wooded  swamps  and  bottom- 
land forest  contributions  to  estuarine  productivity, 
ecology  of  the  hypersaline  Laguna  Madre,  produc- 
tivity of  seagrasses,  dynamics  of  the  Gulf  of 
Mexico  off  the  Texas  coast,  and  the  ecological 
values  of  selected  coastal  habitats.  Resource  man- 
agement, adaptive  environmental  assessment,  legal 
aspects  of  the  permitting  process,  State  and  Feder- 
al relations  in  the  coastal  area,  and  oil  and  gas 
development  in  coastal  marshes  were  also  dis- 
cussed. These  proceedings  are  of  special  interest  to 
coastal  decision-makers.  (Sidney-IPA) 
W80-06228 


EFFECT  OF  THE  SPARTINA  ALTERNIFLORA 
ROOT-RHIZOME  SYSTEM  ON  SALT  MARSH 
SOIL  DENITRIFYING  BACTERIA, 

Georgia  Univ.,  Athens.  Dept  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  21. 
W80-06258 


FLOWSLIDES  IN  MUDS  ON  EXTREMELY 
LOW  ANGLE  TIDAL  FLATS,  NORTHEAS- 
TERN SOUTH  AMERICA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

J.  T.  Wells,  D.  B.  Prior,  and  J.  M.  Coleman. 
Geology,  Vol  8,  No  6,  p  272-275,  June  1980.  7  Fig, 
13  Ref. 

Descriptors:  'Mudflows,  'Coasts,  'South  Amer- 
ica, 'Sediment  transport,  Tidal  waters,  On-site  in- 
vestigations, Surveys,  Mud  flats,  Geomorphology, 
Coastal  processes. 

Observations  during  field  experiments  on  tidal  flats 
in  northeastern  South  America  revealed  that  suba- 
queous mass-movement  processes  occur  in  soft, 
fluid  muds  on  slopes  of  only  0.03  deg  to  0.08  deg. 
Systems  of  linear  failure  chutes  bounded  by  well- 
formed  shear  zones  become  visible  during  low  tide 
and  carry  muds  seaward  at  average  rates  of  1  to  10 
cm/min.  In  situ  measurements  of  pressure  within 
the  mud  suggest  that  excess  pore-water  pressures 
which  develop  as  tide  waters  recede  may  initiate 
this  offshore  movement  of  mud  described  as 
'flowsliding.'  Flowslide  movement  in  significant  as 
a  transport  mechanism  for  returning  tidal  flat  muds 
to  the  wave-dominated  environment  from  which 
they  were  derived.  (Humphreys-ISWS) 
W80-06290 


2L.  Estuaries 


PROCEEDINGS  OF  THE  GULF  OF  MEXICO 
COASTAL  ECOSYSTEMS  WORKSHOP,  PORT 
ARANSAS,  TX,  SEPTEMBER  4-7,  1979. 

Texas    Univ..    Porl    Aransas.    Marine   Science    Inst. 

Available  from  the  National  Technical  Information 


OBSERVATIONS  OF  WIND-WAVES  AND 
SWELL  AT  AN  EXPOSED  COASTAL  LOCA- 
TION, 

Institute    of   Oceanographic    Sciences,    Wormley 

(England). 

J.  A.  Ewing. 

Estuaring  and  Coastal  Marine  Science,  Vol  10.  No 

5,   p   543-554,  May   1980.  9  Fig.  3  Tab.   13  Ref. 

Descriptors:  'Waves(Water).  'Ocean  waves. 
•Winds.  'Meaurement.  Instrumentation.  Oceans, 
Coasts,     Oceanography.     'Great     Britain     coast. 


Estuaries — Group  2L 

•South  Uist,  Wind-generated  waves,  Swell  waves, 
Wave  spectra,  Wind  measurement.  Wave  measure- 
ment. 

Wave  measurements  were  made  with  a  waverider 
buoy  20  km  off  South  Uist  for  a  period  of  one  year 
in  conjunction  with  wind  measurements  obtained 
from  a  nearby  meteorological  station  on  land.  A 
knowledge  of  the  local  wind  speed  usually  makes  it 
possible  to  identify  the  wind-sea  and  swell  regious 
of  the  wave  spectrum.  A  study  of  fetch-limited 
waves  caused  by  east  winds  showed,  after  wind 
speed  measurements  over  land  were  adjusted  to  be 
representative  of  conditions  over  the  sea,  that  the 
main  characteristics  of  wind-generated  waves 
agree  with  fetch-limited  relations  found  in  the 
Joint  North  Sea  Wave  Project.  At  longer  fetches, 
and  also  for  waves  generated  by  west  winds,  the 
wave  height  and  period  of  the  wind  waves  were 
consistent  with  fully  developed  values  derived  for 
the  Pierson-Moskowitz  spctrum.  Swell  waves  at 
South  Uist  were  considered  in  relation  to  winds  at 
oceans  weather  station  Lima.  The  amplitude  of  the 
fluctuations  in  swell  heights  was  found  to  be  linear- 
ly related  to  the  onshore  component  of  wind  speed 
at  station  Lima.  (Sims-ISWS) 
W80-06292 


A  NUMERICAL  MODEL  OF  CIRCULATION 
IN  A  CONTINENTAL  SHELF-SILLED  FJORD 
COUPLED  SYSTEM, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
H.  J.  Niebauer. 

Estuarine  and  Coastal  Marine  Science,  Vol.  10. 
No.    5,   p    507-521,    May    1980.    12   Fig,    26   Ref. 

Descriptors:  'Fjords,  'Water  circulation,  'Alaska, 
'Model  studies.  Mathematical  models,  Numerical 
analysis.  Computer  models.  Currents(Water).  Up- 
welling,  Mixing,  Salinity,  Coriolis  force.  Winds. 
Flow,  Estuaries,  Sills,  Fjord  sills. 

A  numerical  model  of  continental  shelf-silled  fjord 
coupled  systems  was  constructed  motivated  by  the 
great  range  of  oxic  and  anoxic  fjord  deep  water 
conditions  and  bottom  water  renewal  processes 
found  in  silled  estuaries.  The  model  was  a  cross- 
sectional,  time  dependent,  nonlinear,  finite-differ- 
ence model  that  included  friction,  stratification, 
and  topography  but  assumed  no  longshore  propa- 
gation or  advection.  While  the  model  was  of  a 
general  nature,  this  study  considered  a  specific 
case  of  a  high  latitude  subarctic  fjord  opening  on 
to  the  Gulf  of  Alaska  shelf.  The  experiments  simu- 
lating fjord  circulation  focused  on  bottom  water 
renewal  and  included  modeling  the  inflow  of 
denser  shelf  water  over  the  sill  into  the  fjord  basin 
by  both  static  (initial  conditions)  and  dynamic 
processes  (freshwater  inflow  and  long-fjord  winds 
inside  the  fjord,  and  longshore  winds  on  the  adja- 
cent shelf)-  The  results  of  the  modeling  experi- 
ments suggested  that  Coriolis  force  should  be  con- 
sidered in  modeling  --.rrow  fjord  basins.  Winds 
within  the  fjord  were  important  in  the  surface 
circulation  but  in  the  stratified  case  had  little  effect 
on  deep  circulation.  The  effect  of  freshwater 
inflow  to  Resurrection  Bay  was  shown  to  be  mini- 
mal. Meteorological  forcing  of  hydrographic  con- 
ditions on  the  adjacent  shelf  (coastal  upwelling  and 
downwelling)  greatly  affects  fjord-wide  circula- 
tion, especially  bottom  water  circulation  and  re- 
newal. The  results  suggested  that  deep  water  re- 
newal is  nearly  continuous  year-round,  although 
the  driving  forces  (e.g..  wind  driven  coastal  up- 
welling  and  downwelling)  and  associated  results 
(e.g.,  variations  in  hydrography)  are  strongly  sea- 
sonal. Comparison  of  hydrographic.  meteorologi- 
cal, and  current  data  from  the  Resurrection  Bay- 
continental  shelf  system  with  the  model  results 
showed  agreement.  (Sims-ISWS). 
W80-06293 
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SALT  FLUX  AND  MIXING  IN  THE  COLUM- 
BIA RIVER  ESTUARY, 

Department  of  Energy.  Washington.  DC.  Office  of 

Military  Application. 

F.  W.  Hughes,  and  M.  Rattray.  Jr. 

Estuarine  and  Coastal  Marine  Science.  Vol  10.  No 

5,   p  479-493.   May    1980.   9  Fig,  3  Tab.    19   Ref. 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 
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Descriptors:  'Estuaries,  'Columbia  River,  'Water 
circulation,  'Salinity,  Salts,  Tidal  waters,  Rivers, 
Tidal  effects,  Stratification,  Circulation,  Currents 
(Water),  Tides,  Mixing,  Sampling,  Data  process- 
ing, Correlation  analysis,  Coasts,  Salt  flux. 

The  Columbia  River  Estuary  at  low  discharge  falls 
in  classes  lb  and  2b  of  the  Hansen  &  Rattray 
classification  system  with  the  former  occurring 
upstream  where  the  salinity  gradients  are  weakest. 
During  high  discharge  it  falls  in  the  relatively 
unexplored  region  bounding  classes  lb,  2b,  and  4. 
It  is  typified  by  both  strong  tidal  and  mean  cur- 
rents modified  by  bathymetry  and  channel  curva- 
ture. The  dominant  lateral  dynamic  balance  is  be- 
tween the  pressure  gradient,  centrifugal  and  Cono- 
lis  forces.  The  estuary  has  a  strong  vertical  salinity 
gradient  and  also  a  marked  transverse  gradient 
required  for  the  lateral  dynamic  balance.  More 
than  half  the  upstream  salt  flux,  balancing  the 
downstream  mean  flow  advective  salt  flux,  is  di- 
rectly due  to  correlations  between  tidal  compo- 
nents of  velocity  and  salinity  and  between  each  of 
these  and  the  tidal  variation  of  cross-sectional  area. 
The  remaining  upstream  salt  flux  arises  from  the 
vertical  gravitational  circulation  The  mean  stratifi- 
cation and  circulation  for  both  high  and  low  dis- 
charges yielded  theoretical  estimates  of  the  diffu- 
sive fraction  of  the  upstream  salt  flux  in  reasonable 
agreement  with  the  observed  values.  They  also 
lead  to  reasonable  estimates  of  P  and  F  sub  m  for 
low  discharge  conditions,  but  for  high  discharge 
only  the  estimate  of  P  was  reasonable.  Neither  the 
high  discharge  estimate  of  F  sub  m  nor  the  vertical 
profiles  of  velocity,  U,  and  salinity,  S,  fit  the 
theoretical  models  (Sims-ISWS). 
W80-06294 


A  STATISTICAL  METHOD  TO  ESTIMATE 
THE  BIOCHEMICAL  COMPOSITION  OF 
PHYTOPLANKTON  IN  THE  SOUTHERN 
BIGHT  OF  THE  NORTH  SEA, 

Brussels  Univ.  (Belgium).  Lab.  of  Oceanography. 
C.  Lancelot-Van  Beveren. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
5,   p  467-478,   May    1980.   8  Fig,  4  Tab.    18  Ref. 

Descriptors:  'Phytoplankton,  'Biochemistry, 
'Oceans,  'Coasts,  Sampling,  Surveys,  Chemical 
analysis,  Data  processing.  Regression  analysis. 
Chlorophyll,  Lipids,  Proteins,  Carbohydrates,  Pri- 
mary productivity.  Bacteria,  Variability,  Seasonal, 
Ecology,  Oceanography,  'North  Sea. 

The  knowledge  of  changes  in  the  biochemical 
composition  of  phytoplankton  and  its  degraded 
products  is  regarded  as  important  for  the  under- 
standing of  an  ecosystem  because  it  influences  the 
heterotrophic  activities  of  the  seawater  column 
and/or  sediments.  The  linear  regressions  method 
of  some  specific  metabolite  (protein,  carbohydrate, 
lipid)  on  chlorophyll  a  was  considered  as  the  better 
method  to  estimate  the  biochemical  composition  of 
natural  phytoplankton  in  the  coastal  area  of  the 
Southern  Bight  of  the  North  Sea.  The  validity  of 
this  statistical  method  depends  on  a  correct  assem- 
blage of  the  results  in  time  and  space  and  requires  a 
good  knowledge  of  the  growth  conditions  of  the 
phytoplankton  cells.  This  essential  condition  is, 
however,  difficult  to  realize  for  postbloom  periods 
where  the  growth  conditions  are  more  heteroge- 
neous. The  linear  regressions  lead,  on  the  one 
hand,  to  the  quantification  of  two  components  of 
the  total  particulate  organic  matter  (phytoplankton 
and  bacteria/detritus)  and,  on  the  other  hand,  to 
their  biochemical  characterization.  The  compari- 
son of  the  biochemical  composition  of  the  two 
components  showed  that  bacteria/detritus  compo- 
nent has  an  effective  nutritive  value  when  phyto- 
plankton is  less  abundant.  The  study  of  the  influ- 
ence of  changes  in  the  environmental  conditions 
(light  intensity  and  nitrogen  availability)  on  the 
biochemical  composition  of  the  phytoplankton 
showed  a  similar  protein  content  of  about  50% 
when  nitrogen  is  not  limiting.  A  change  in  the  light 
intensity  does  not  change  the  biochemical  compo- 
sition of  natural  phytoplankton  but  increases  the 
cellular  chlorophyll  content  when  nitrogen  is  suffi- 
cient to  ensure  a  good  phytoplanktonic  growth. 
(Sims-ISWS). 
W80-06295 


PROPERTIES  AND  CIRCULATION  OF  SAN 
FRANCISCO  BAY  WATERS, 

Geological  Survey,  Menlo  Park,  CA,  Water  Re- 
sources Div. 
T.  J.  Conomos. 

In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  :he  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  CA,  June  12- 
16,  1977;  published  by  California  Academy  of  Sci- 
ences, San  Francisco,  p  47-84,  1979.  28  Fig,  5  Tab, 
91  Ref. 

Descriptors:  'Water  circulation,  'Bays,  'Califor- 
nia, 'Water  pollution  sources.  Salinity,  Estuaries, 
Mixing,  Saline  water-freshwater  interfaces.  Waste 
water(pollution),  Tidal  effects,  Currents(water), 
•San  Francisco  Bay(CA). 

The  northern  reach  of  the  San  Francisco  Bay 
receives  90%  of  the  mean  annual  river  inflow  and 
24%  of  the  waste-water  inflow.  It  changes  from  a 
partially  mixed  estuary,  with  a  vertical  salinity 
gradient  of  10  per  mil  during  high  river  inflow  to 
well  mixed  estuary  with  a  vertical  salinity  gradient 
of  3  per  mil  during  low  summer  inflow  The  south- 
ern reach  also  has  seasonally  varying  wate  proper- 
ties. The  variations  are  determined  by  water  ex- 
change from  the  northern  reach  and  the  ocean  and 
by  direct  waste  inflow  (76%  of  total  bay  waste 
inputs)  Salinity  stratification  is  present  during 
winter,  whereas  during  summer  the  water  is  nearly 
isohaline  because  of  wind  and  tidal  mixing  Our 
knowledge  of  transport  mechanisms  is  fragmen- 
tary. The  northern  reach  has  a  permanent  estuarine 
circulation  cell  largely  maintained  by  the  salinity- 
controlled  density  differences  between  river  and 
ocean  waters.  Although  wind  variations  alter  this 
circulation,  it  is  largely  modulated  by  the  timing 
and  magnitude  of  the  highly-seasonal  river  inflow. 
This  nontidal  circulation  is  nearly  equivalent  to 
tidal  diffusion  in  controlling  the  water-replacement 
rates  in  the  channels,  which  vary  from  weeks 
(winter)  to  months  (summer).  The  southern  reach, 
in  contrast,  has  seasonally  reversing  but  sluggish 
near-bottom  and  surface  nontidal  currents  that  are 
generated  by  prevailing  summer  and  episodic 
winter-storm  winds  and  by  winter  flows  of  Delta- 
derived  low  salinity  water  from  the  northern 
reach  Although  the  diffusion  of  substances  by  the 
strong  tidal  currents  is  notable,  the  relative  impor- 
tance of  diffusion  by  strong  tidal  currents  and  the 
episodic  advective  processes  in  controlling  water 
replacement  mechanisms  and  rates  has  not  yet  been 
fullv  determined.  (Kosco-USGS). 
W80-06334 


THE  MOVEMENT  AND  EQUILIBRIUM  OF 
BEDFORMS  IN  CENTRAL  SAN  FRANCISCO 
BAY, 

Geological  Survey,  Menlo  Park.  CA.  Water  Re- 
sources Div. 

D.  M.  Rubin,  and  D.  S.  McCulloch 
In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  of 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  CA.  June  12- 
16,  1977;  published  by  California  Academy  of  Sci- 
ences. San  Francisco,  p  97-113.  1979.  14  Fig.  42 
Ref. 

Descriptors:  'Movement.  'Equilibrium.  'Beds. 
'Bays,  'California,  'Sands,  Sediment  transport. 
Tidal  effects.  Currents  (water).  Water  circulation. 
'Central  San  Francisco  Bay(CA).  'Bedforms. 
Sediment  distribution.  Bottom  sediments.  San 
Francisco  Bay. 

The  sand-covered  floor  of  Central  San  Francisco 
Bay  is  molded  by  tidal  currents  into  a  series  of 
bedforms.  each  of  which  is  stable  through  a  dis- 
crete range  of  tidal  velocity,  grain  size,  and  water 
depth.  Many  of  the  bedforms  move  during  average 
tide  cycles,  and  do  not  require  storms,  floods  or 
abnormal  flow  conditions  to  be  active.  The  net 
direction  of  bottom  sediment  transport  has  been 
deduced  from  bedform  asymmetry  The  geometry 
of  Central  Bay  exerts  considerable  control  on  the 
sediment  transport  pattern.  Tidal  flows  accelerate 
as  they  pass  through  the  narrow  Golden  Gate  and 


produce  ebb  and  flood  jets  that  transport  sediment 
away  from  the  Gate.  Lower  velocity  flows  that 
occur  between  the  shoreline  and  the  jets  are  ebb 
dominant  within  the  Bay,  and  flood  dominant  out- 
side the  Gate,  and  these  flows  transport  sediment 
toward  the  Gate.  In  Central  Bay,  where  many  of 
the  bedforms  are  active  during  average  tide  cycles, 
sediment  turnover,  which  is  important  in  organic 
and  inorganic  exchange  between  the  sediment  and 
the  water  column,  results  largely  from  bedform 
migration.  This  rigorous  hydraulic  regime  also  acts 
to  reduce  biological  turnover  by  benthic  organisms 
by  producing  an  environment  more  suited  to  ani- 
mals that  extract  nutrients  from  the  water  column 
and  surface  and  suspended  sediment,  rather  than 
from  buried  sediment.  (Kosco-USGS) 
W80-06335 


PROCESSES  AFFECTING  SEASONAL  DISTRI- 
BUTIONS OF  WATER  PROPERTIES  IN  THE 
SAN  FRANCISCO  BAY  ESTUARINE  SYSTEM, 

Geological  Survey.  Menlo  Park,  CA,  Water  Re- 
sources Div. 

T  J.  Conomos.  R  E.  Smith,  D.  H.  Peterson,  S  W 
Hager,  and  L  E.  Schemel 

In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  CA,  June  12- 
16,  1977;  published  by  California  Academy  of  Sci- 
ences, San  Francisco,  p  115-142.  1979,  18  Fig,  3 
Tab.  51  Ref 

Descriptors:  'Water  properties,  'Bays,  'California, 
•Seasonal.  'Distribution  patterns,  Estuaries,  Es- 
tuarine environment.  Suspended  load.  Water  circu- 
lation. Nutrients.  Phosphates.  Nitrates.  Benthos, 
Hydrographs.  'San  Francisco  Bay(CA),  Seasonal 
variations 

Delta  outflow  directly  controls  and  often  domi- 
nates the  spatial  and  temporal  distribution  of  most 
properties  and  biological  processes  in  the  northern 
reach  of  the  San  Francisco  Bay.  The  outflow 
contributes  suspended  particles,  dissolved  oxygen, 
and  silicate,  and  generates  an  estuarine  circulation 
cell  and  a  turbidity  maximum.  The  circulation  pat- 
tern and  associated  features  largely  dictate  spatial 
distributions  Seasonal  changes,  however,  are 
caused  by  relative  changes  in  outflow  (which  de- 
termine water-residence  time  and  thus  flushing 
rates)  and  light-limited  biological  activity  (photo- 
synthesis, nutrient  uptake,  and  oxygen  production): 
during  winter,  mixing  and  advection  control  bio- 
logical activity,  whereas  during  summer,  both  bio- 
logical activity  and  physical  processes  are  impor- 
tant The  relation  between  Delta  outflow  and  bio- 
logical processes  in  the  southern  reach,  however,  is 
less  direct;  biological  activity  has  a  relatively 
greater  effect  on  the  spatial  and  temporal  distribu- 
tions of  these  properties  Distributions  of  proper- 
ties are  dominated  b\  the  perennial  inflow  of  detri- 
tus and  nutrient-rich  waste  water  at  the  southern 
boundary.  These  inputs  are  augmented  during 
winter  by  discharges  from  local  intermittent 
streams  that  may  contribute  large  amounts  of  ni- 
trogenous compounds.  The  substrate  is  the  major 
source  of  particles  and  dissolved  silicate  Greatest 
biological  activity  apparently  take>  place  during 
spring  rather  than  summer  as  in  the  northern 
reach.  This  increased  activity  in  the  southern  reach 
is  caused  in  part  by  Delta  outflow  induced  stratifi- 
cation that  tends  to  maintain  algal  cells  in  the 
photic  zone.  (Kosco-USGS) 
W80-06336 


SOURCES  AND  SINKS  OF  BIOLOGICALLY 
REACTIVE  OXYGEN,  CARBON.  NITROGEN. 
AND  SILICA  IN  NORTHERN  SAN  FRANCIS- 
CO BAY. 

Geological  Survey.  Menlo  Park.  CA.  Water  Re- 
sources Div. 
D  H   Peterson 

In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty  -Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University.  San  Francisco.  CA.  June  12- 
16.  1977.  published  bv  California  Academy  of  Sci- 
ences.  San   Francisco,   p   175-193.    1979.   B   Fig.   5 
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WATER  CYCLE— Field  2 


Tab.  52  Ref 

Descriptors:  'Sinks,  *Estuarine  environment, 
•Bays.  'California,  Oxygen,  Carbon,  Nitrogen. 
Silica.  Seasonal.  River  flow,  Distribution  patterns, 
Phytoplankton,  Nitrates,  Ammonia,  Bottom  sedi- 
ments. 'Northern  San  Francisco  Bay(CA),  San 
Francisco  Bay. 

The  distributions  of  biologically  reactive  dissolved 
oxygen,  carbon,  nitrogen,  and  silica  (OCNSi)  in 
the  main  channels  of  northern  San  Francisco  Bay 
appear  to  be  related  to  winter  and  summer  vari- 
ations in  the  dynamics  of  the  estuary.  At  moderate 
or  higher  (>500  cu  m/s)  river  flow,  OCNSi  distri- 
butions in  the  estuary  frequently  are  nearly  conser- 
vative. Thus,  during  high-flow  periods,  the  relative 
effects  of  additional  estuarine  sources  and  sinks 
(waste  inputs,  phytoplankton  production  and  re- 
mineralization,  or  atmospheric  and  benthic  ex- 
change processes)  appear  to  be  minimal.  At  such 
river  flows,  replacement  time  for  estuarine  water  is 
on  the  order  of  weeks,  whereas  the  OCNSi  re- 
placement (turnover)  times  due  to  additional 
sources  and  sinks  are  longer.  The  turnover  time  of 
NH3-N,  however,  is  shorter.  The  river  and  ocean 
are  probably  not  major  sources  of  NH3  to  the 
estuary.  Marked  departures  from  near-conserva- 
tive OCNSi  distributions  occur  during  low  river 
flow  (<200  cu  m/s),  when  the  magnitudes  of  the 
local  sources  and  sinks  may  exceed  river  and  ocean 
inputs.  As  an  overview,  however,  one  is  left  with 
the  impressions  that  several  processes  control  these 
distributions  at  comparable  rates  and  that  no  one 
factor  dominates:  dissolved  oxygen  is  typically  5  to 
10%  below  saturation  concentrations;  dissolved 
C02  is  150  to  200%  above  saturation  concentra- 
tions and  in  approximate  balance  with  oxygen  con- 
sumption; phytoplankton  production  keeps  pace 
with  waste  inputs  of  nitrogen;  and  dissolved  silica 
is  maintained  above  concentrations  which  would 
be  limiting  for  phytoplankton  growth.  (USGS). 
W80-06337 


DISTRIBUTIONS  AND  STABLE-ISOTOPE 
COMPOSITION  OF  CARBON  IN  SAN  FRAN- 
CISCO BAY, 

Geological   Survey,   Reston,  VA,   Geologic   Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W80-06338 


FLUCTUATIONS  OF  COPPER,  ZINC,  AND 
SILVER  IN  TELLENID  CLAMS  AS  RELATED 
TO  FRESHWATER  DISCHARGE-SOUTH  SAN 
FRANCISCO  BAY, 

Geological  Survey,  Menlo  Park,  CA,  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W80-06339 


PHYTOPLANKTON  ECOLOGY  OF  THE  SAN 
FRANCISCO  BAY  SYSTEM:  THE  STATUS  OF 
OUR  CURRENT  UNDERSTANDING, 

Geological  Survey,  Menlo  Park,  CA,  Water  Re- 
sources Div. 
J.  E.  Cloern. 

In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  CA,  June  12- 
16.  1977:  published  by  California  Academy  of  Sci- 
ences, San  Francisco,  p  247-264,  1979,  13  Fig,  1 
Tab,  42  Ref. 

Descriptors:  'Phytoplankton,  'Ecology,  'Bays, 
•California,  Estuarine  environment,  Water  circula- 
tion. Salinity,  Turbidity,  Distribution  patterns, 
Photosynthesis,  Plant  growth,  'San  Francisco 
Bay(CA). 

Past  and  ongoing  studies  suggest  that  patterns  exist 
in  both  the  spatial  and  temporal  variations  of 
plankton  density  and  species  composition  in  the 
San  Francisco  Bay  system.  Predominant  spatial 
features  include  a  summer  maximum  standing  stock 
in  the  vicinity  of  Suisun  Bay  that  results  from 
estuarine  circulation,  and  a  gradient  of  varying 
species  composition  that  parallels  the  longitudinal 
salinity  gradient  of  the  northern  reach  of  San  Fran- 


cisco Bay.  Suisun  Bay,  the  site  of  largest  standing 
stocks,  has  lower  rates  of  primary  production  than 
other  parts  of  the  estuary;  this  is  probably  a  conse- 
quence of  Suisun  Bay's  turbid  waters.  The  few 
existing  studies  of  spatial  heterogeneity  suggest 
that  shoal  areas  around  San  Pablo  and  Suisun  Bays 
may  be  sites  of  very  high  standing  stocks  and 
primary  productivity,  and  that  vertical  heterogene- 
ity is  common  in  the  northern  reach  when  vertical 
salinity  stratification  exists,  i.e.,  during  periods  of 
high  Delta  outflow.  The  temporal  variation  of 
phytoplankton  standing  stock  is  different  in  Suisun 
Bay  than  in  other  parts  of  the  system.  Suisun  Bay 
typically  has  maximum  standing  stocks  in  late 
summer,  coincident  with  the  timing  of  maxima  in 
the  Sacramento-San  Joaquin  Delta.  But  the  South, 
Central,  and  San  Pablo  Bays  typically  have  annual 
phytoplankton  maxima  several  months  earlier,  and 
these  may  be  a  consequence  of  offshore  blooms, 
created  by  episodes  of  upwelling,  that  disperse  into 
the  Bay.  Particularly  important  unanswered  ques- 
tions relate  to  the  location  of  areas  where  produc- 
tivity is  highest,  to  the  identification  of  those  phy- 
toplankton species  that  are  responsible  for  autotro- 
phic carbon  fixation,  and  to  the  identification  of 
factors  that  limit  phytoplankton  growth.  (Kosco- 
USGS). 
W80-06340 


HISTORY,  LANDFORMS,  AND  VEGETATION 
OF  THE  ESTUARY'S  TIDAL  MARSHES, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

B.  F.  Atwater,  S.  G.  Conard,  J.  N.  Dowden,  C.  W. 
Hedel,  and  R.  L.  MacDonald. 
In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Scienc-  held  at  San  Francis- 
co State  University,  San  Francisco,  CA,  June  12- 
16,  1977:  published  by  California  Academy  of  Sci- 
ences, San  Francisco,  p  347-385,  1979,  13  Fig,  4 
Tab,  92  Ref.  Append. 

Descriptors:  'Geomorphology,  'Vegetation,  'Es- 
tuaries, 'Tidal  marshes,  'California,  Bays,  Sedi- 
mentation, Sediment  transport,  Urbanization,  Envi- 
ronmental effects,  Currents(water),  Tidal  effects, 
Plant  morphology.  Vascular  tissues,  Distribution 
patterns,  Carbon,  'San  Francisco  Bay(CA). 

Around  8,000  to  10,000  years  ago,  sharply  rising 
sea  levels  nursed  a  newborn  San  Francisco  Bay 
estuary  whose  tidal  marshes  probably  covered  less 
ares  than  open  water.  Thereafter  the  rate  of  sub- 
mergence decreased  about  10-fold,  and  by  6,000 
years  ago  sediment  began  to  maintain  marshes  that 
later  spread  across  marginal  parts  of  San  Francisco 
Bay.  By  thus  counteracting  or  overtaking  submer- 
gence, sedimentation  created  marshes  that,  as  of 
1850,  covered  about  2200  sq  km,  nearly  twice  as 
much  area  as  the  bays.  People  have  leveed  or  filled 
all  but  approximately  85  sq  km  of  these  marshes 
during  the  past  125  years.  Concurrently,  human 
activities  have  caused  the  delivery  of  enormous 
quantities  of  sediment  to  the  bays  and  the  slacken- 
ing of  tidal  currents  in  sloughs,  thereby  contribut- 
ing to  the  creation  of  nearly  75  sq  km  of  marsh, 
about  half  of  which  remains  pristine.  Plains  situ- 
ated near  high-tide  levels  are  the  most  extensive 
landforms  of  both  historic  and  modern  marshes. 
Tides  rather  than  upland  tributaries  created  most 
sloughs  around  the  bays,  but  riverine  floods  erect- 
ed natural  levees  that  confined  tidal  water  in  the 
Delta.  Tidal  marshes  around  San  Francisco  Bay 
typically  contain  13  or  14  species  of  vascular  plants 
characteristic  of  salt  marshes  and  are  dominated  by 
common  pickleweed  (Salicornia  pacifica)  and  Cali- 
fornia cordgrass  (Spartina  foliosa).  In  the  Delta, 
tidal  marshes  support  about  40  species  characteris- 
tic of  freshwater  marshes  and  are  dominated  by 
tules  and  bulrushes  (Scirpus  spp.).  cat-tails  (Typha 
spp.),  and  common  reed  (Phragmites  communis). 
These  contrasting  communities  overlap  around  San 
Pablo  Bay,  Carquinez  Strait,  and  Suisun  Bay. 
Damage  to  tules  and  bulrushes  during  the  drought 
of  1976-1977  confirms  that  intolerance  of  salt 
causes  these  plants  to  disappear  toward  San  Fran- 
cisco Bay.  The  disappearance  of  California  cord- 
grass  and  common  pickleweed  toward  the  Delta, 
alternatively,  may  result  from  unsuccessful  compe- 
tition against  tules,  bulrushes,  and  other  species.  If 
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export  equals  one  quarter  of  net  above-ground 
productivity,  then  vascular  plants  of  the  tidal 
marshes  collectively  contribute  about  10  billion 
grams  of  carbon  per  year  to  other  parts  of  the 
estuary.  (Kosco-USGS) 
W80-06341 


NATURAL  AND  ANTHROPOGENIC  INFLU- 
ENCES ON  BENTHIC  COMMUNITY  STRUC- 
TURE IN  SAN  FRANCISCO  BAY, 

Geological    Survey,    Menlo    Park,    Ca.    Geologic 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W80-06342 


THE  STATISTICAL  PREDICTION  OF  BEACH 
CHANGES  IN  SOUTHERN  CALIFORNIA, 

Woods    Hole    Oceanographic     Institution,     MA. 
Dept.  of  Geology  and  Geophysics. 
D.  G.  Aubrey,  D.  L.  Inman,  and  C.  D.  Winant. 
Journal  of  Geophysical  Research,  Vol  85,  No  C6, 
p  3264-3276,  June  20,  1980.  13  Fig,  5  Tab,  17  Ref. 

Descriptors:  'Beaches,  'Beach  erosion,  'Geomor- 
phology, 'California,  'Model  studies,  Statistical 
models,  Mathematical  models,  Waves(Water), 
Ocean  waves,  Forecasting,  Energy,  Radiation, 
Profiles,  Coasts,  Statistics,  Equations,  Beach 
change  prediction,  Beach  profiles. 

Changes  in  natural  sand  beaches  induced  by  vari- 
ations in  incident  waves  were  predicted  by  tech- 
niques of  linear  statistical  estimation  and  empirical 
eigenfunction  analysis.  A  5-year  set  of  measured 
beach  profiles  and  wave  statistics  from  southern 
California  constituted  the  data  base  for  this  two- 
faceted  statistical  study.  First,  daily  beach  profile 
changes  were  predicted  using  four  different  spec- 
tral representations  of  the  wave  field.  These  profile 
changes  were  predictable  using  spectral  represen- 
tations of  wave  energy,  radiation  stress,  energy 
flux,  and  wave  steepness.  Because  of  constraints  on 
statistical  reliability,  a  longer  data  set  is  required  to 
select  one  of  these  as  an  optimal  wave  parameteri- 
zation. Second,  weekly  beach  profile  changes  were 
predicted  using  weekly  averaged  wave  characteris- 
tics. Weekly  beach  changes  were  predictable  using 
weekly  mean  and  maximum  values  of  wave  energy 
and  wave  height.  The  best  predictor  of  those 
tested  was  the  weekly  mean  wave  energy.  When 
combined  with  a  longshore  transport  model,  this 
onshore/offshore  transport  estimator  should  be  ap- 
plicable to  other  coastal  regions  with  different 
beach  and  wave  characteristics.  (Sims-ISWS). 
W80-06378 


ASYMMETRIC  VARIATION  OF  GHYBEN- 
HERZBERG  LENS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
D.  W.  Urish. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY7,  Pro- 
ceedings Paper  15533,  p  1149-1158,  July  1980.  5 
Fig,  1  Tab,  13  Ref,  2  Append. 

Descriptors:  'Barrier  islands,  'Beaches,  'Saline 
water-freshwater  interfaces,  'Tidal  effects, 
'Groundwater,  'Rhode  Island,  Freshwater,  Water 
table.  Equations,  Dupuit-Forchheimer  theory. 
Groundwater  movement.  Lagoons.  Sea  level, 
Waves(Water),  Permeability,  Recharge.  Density, 
Water  levels,  'Ghyben-Herzberg  equation.  Asym- 
metric lens.  Wave  runup. 

An  asymmetric  freshwater  lens  was  shown  to  exist 
in  a  long,  narrow  coastal  barrier  beach  bounded  on 
one  side  by  a  saltwater  lagoon  and  on  the  other  by 
the  ocean.  Field  measurements  of  groundwater 
specific  conductance  and  water  table  elevations 
showed  the  lens  to  average  approximately  17  ft  (5 
m)  in  maximum  thickness  and  to  be  thicker  on  the 
side  toward  the  lagoon.  The  asymmetry  is  appar- 
ently due  to  an  effective  mean  sea  level  higher  than 
actual  mean  sea  level  on  the  ocean  side  which 
occurs  because  of  tide  and  wave  action  on  a  slop- 
ing ocean  beach.  An  approximate  analytical  model 
enabling  calculation  of  the  asymmetric  lens  was 
described  that  utilizes  the  Ghyben-Herzberg  rela- 
tion with  Dupuit  assumptions  and  input  parameters 
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of  permeability,  recharge,  landmass  width,  fresh- 
water and  seawater  densities,  and  effective  lagoon/ 
ocean  level  difference.  (Visocky-ISWS). 
W80-06384 


WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


IN  SITU  FORMATION  OF  CELLULOSE  ACE- 
TATE CARBAMATE   DRY-RO   MEMBRANES, 

Puropore,  Inc.,  Tustin,  CA. 
R.  E.  Resting,  J.  Ditter,  A.  Murray,  and  J. 
Newman. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB80-21 1238, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report  prepared  for  the  U.S.  Department  of 
the  Interior,  Office  of  Water  Research  and  Tech- 
nology, Washington,  DC.  May  1980.  50  p,  3  Fig, 
19  Tab,  31  Ref.  OWRT  C-90006-S(9402)(l).  14-34- 
0001-9402. 

Descriptors:  'Membranes.  'Reverse  osmosis, 
*Permselective  membranes.  Cellulose.  Ion  trans- 
port. Salinity,  Polymers,  Chemical  properties,  Re- 
search and  development.  Materials  testing.  Proto- 
types, 'Desalination,  Dry  process.  In  situ  forma- 
tion. Cellulose  acetate.  Carbamates,  Sulfonates, 
Membrane  structure  evolution 

The  in  situ  formation  of  cellulose  acetate  (CA) 
carbamates  was  investigated  to  increase  the  per- 
formance of  Dry-Ro  membranes  of  CA  The  CA 
casting  solutions  were  charged  with  reversibly 
blocked  isocyanate  monomers,  which  when 
heated,  formed  CA  carbamates.  This  approach  is 
economical  since  it  uses  a  small  amount  of  inexpen- 
sive blocked  isocyanate  monomer  for  a  large 
amount  of  preformed  polymer,  CA  carbamate.  The 
performance  of  modified  C.\  membranes  was 
tested  on  several  levels  (neutral,  neutral  in  situ, 
sulfonated,  sulfonated  in  situ,  quarternized  in  situ) 
to  establish  a  basis  for  comparison  The  modifica- 
tion of  the  CA  membranes  with  neutral  carbamate 
groups  decreased  the  permeability  but  not  the 
permselectivity.  Monofunctional  isocyanate  mon- 
omers were  not  as  efficient  as  diisocyanate  mon- 
omers in  carbamate  formation  and  the  later  tech- 
nique appears  to  be  the  most  promising.  Sulfonated 
CA  carbamates  gave  poor  RO  efficiency  and  solu- 
bility and  their  formation  was  not  efficient.  CA 
carbamates  formed  in  situ  with  quaternary  ammo- 
nium groups  appeared  quite  promising  and  a  nons- 
welling  QCAC  Dry-Ro  membrane  from  a  com- 
mercial polyurethane  prepolymer  containing  two 
isocyanate  groups  and  a  single  quaternary  ammoni- 
um group  was  prepared.  (Sidney-IPA) 
W80-06225 


DEVELOPMENT  OF  COMPOSITE  HOLLOW 
FIBER  REVERSE  OSMOSIS  SYSTEMS. 

FRL.  An  Albany  International  Co..  Dedham,  MA. 
D.  K  Schiffer.  R.  B.  Davis,  and  M.  J.  Coplan 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  PB80-213044, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Final  Report  to  Office  of  Water  Research  and 
Technology.  June  1979.  44  p,  20  Fig.  OWRT  S- 
01 18(No  7551)(1),  14-34-0001-7551 

Descriptors-  'Desalination,  'Reverse  Osmosis. 
'Membrane  processes,  'Hollow  fiber  membrane. 
Composite  membranes.  Brackish  water  desalting. 
Sea  water  desalting.  Fiber  coating.  Pressure  shell 
design. 

Work  conducted  under  this  contract  is  a  continu- 
ation of  the  development  of  a  hollow  fiber  reverse 
osmosis  composite  membrane.  The  membrane  is  a 
modified,  sulfonated  poly(furfuryl  alcohol)  on  a 
microporous  polysulfone  substrate.  The  substrate 
was  prepared  by  a  dry  jet/wet  spinning  process 
using  a  commercial  (Union  Carbide)  polysulfone 
dissolved  in  a  mixture  of  dimethyl  formamide  and 
a  nonionic  surfactant.  The  membrane  was  formed 
in  situ  by  the  sulfuric  acid  catalyzed  polymeriza- 


tion of  furfuryl  alcohol.  High  flux,  high  rejection 
membranes  were  developed  by  adding  flux  modifi- 
ers to  the  reaction  mixture.  These  membranes  have 
the  same  long  term  instability  that  pure  polyfuran 
membranes  have.  A  series  of  post  treatments  pri- 
marily based  on  resorcinol/formaldehyde  polymer- 
izations that  add  durability  were  developed.  Pilot 
scale  module  production  of  5.0  and  7.6  cm  modules 
was  undertaken  More  than  one  hundred  modules 
were  produced  and  tested  by  OWRT  and  industri- 
al collaborators  Multiple  bundle  high  pressure  and 
single  bundle  low  pressure  shells  were  manufac- 
tured. 
W80-06326 


3C.  Use  Of  Water  Of  Impaired 
Quality 


SALINE-SEEP  DEVELOPMENT  IN  THE  HAIL- 
STONE BASIN.  NORTHERN  STILLWATER 
COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

B.  D.  Lewis,  S.  G  Custer,  and  M  R.  Miller 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 137581, 
Price  Codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Geological  Survey  Water-Resources  Investi- 
gations 79-107,  November  1979.  28  p.  9  Fig,  3  Tab, 
36  Ref. 

Descriptors:  'Saline  soils.  'Seepage,  'Montana. 
'Groundwater         movement,  Hydrogeology, 

Precipitation(Atmosphenc),  Cultivation,  Topogra- 
phy. Percolation.  Infiltration,  Soil  water  move- 
ment, Chemical  analysis.  Water  quality,  'Hailstone 
basin(CO),  'Saline  seeps,  Data  collections,  Evalua- 
tion. 

As  a  result  of  an  increase  in  saline  seep  occurrence 
in  Montana,  a  study  was  begun  in  1974  to  deter- 
mine the  hydrogeology  of  saline  seeps  in  the  Hail- 
stone basin.  The  aquifer  is  composed  of  colluvium 
of  Holocene  age.  The  impermeable  Cretaceous 
Niobrara  Formation  underlies  the  saturated  zone 
basinwide.  The  ground-water  system  is  shallow, 
unconfined,  and  locally  recharged.  Ground-water 
levels  and  size  of  the  saline  seeps  respond  rapidly 
to  precipitation  in  the  basin.  The  appearance  and 
growth  of  saline  seeps  are  related  to  precipitation 
patterns;  the  agricultural  practice  of  summer 
follow;  topography:  the  presence  of  a  shallow, 
unconfined.  and  locally  recharged  ground-water 
system;  and  a  soluble  salt  source.  Continuous  crop- 
ping could  reduce  the  amount  of  water  percolating 
beneath  local  recharge  areas,  and  thus  minimize 
the  water  available  for  seep  formation  and  growth 
The  lateral  variation  in  chemical  quality  of  water 
from  wells  suggests  a  shallow  flow  system.  The 
field  specific  conductance  of  29  ground-water  sam- 
ples collected  in  1976  ranged  from  2.160  to  14.000 
micromhos  per  centimeter  and  averaged  6.660  mi- 
cromhos  per  centimeter.  Water  from  saline  seeps  in 
the  study  area  contains  principally  sodium,  magne- 
sium, calcium,  and  sulfate.  Nitrate  is  present  in  the 
ground  water  in  concentrations  of  as  much  as  855 
milligrams  per  liter.  The  high  nitrate  concentra- 
tions are  interpreted  to  originate  primarily  from 
oxidation  of  organic  material  once  native  sod  is 
broken  by  cultivation.  (USGS). 
W80-06243 


THE  ROLE  OF  GROUNDWATER  RECHARGE 
IN  WASTEWATER  REUSE:  ISRAEL'S  DAN 
REGION  PROJECT, 

Tahal     Consulting     Engineers     Ltd,     Tel-Aviv 

(Israel). 

For  primary  bibliographic  entrv  see  Field  4B. 

W80-06380 


GROUNDWATER    RECHARGE   OPERATIONS 
IN  CALIFORNIA. 

California  State  Water  Resources  Control  Board. 

Sacramento. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-06381 


3E.  Conservation  In  Industry 


WATER  USE  IN  A  MULTIPRODUCT  DAIRY. 

North  Carolina  State  Univ  at  Raleigh. 

R.  E.  Carawan,  V.  A.  Jones,  and  A.  P.  Hansen. 

Journal  of  Dairy  Science,  Vol  62,  No  8,  p  1218- 

1242,  Aug  1979.  OWRT  A-058-NC(2).  14-31-0001- 

3533. 

Descriptors:  Wastewater  characteristics, 

Wastewater  monitoring,  'Dairy  industry,  Indus- 
tries, Milk  separation  techniques,  'Water  conserva- 
tion, 'Industrial  wastes,  'Water  use,  Wastewater 
reduction. 

Water  use  was  monitored  in  a  multiproduct  dairy 
plant  by  25  cumulative  use  meters.  Twenty-two  of 
the  meters  were  located  in  the  building  for  product 
processing  for  study  of  selected  operations.  Fluid 
products  accounted  for  87%  of  production,  and 
frozen  products  and  by-products  were  10  and  3%. 
Mean  water  use  was  1.9  kg/kg  product  for  fluid 
products,  10.5  kg/kg  product  for  by-products,  and 
15  7  kg/kg  product  for  frozen  products  Cleaning 
and  sanitizing  operations  accounted  for  38%  and 
utilities  for  30%  of  the  total  process  water  The 
milk  case  washer  used  6.6%  of  the  total  plant 
water.  The  peak  times  of  water  use  were  for  start- 
up in  the  morning  hours  and  for  clean-up  in  the 
early  -fternoon  Water  saving  suggestions  are  pre- 
sented. 
W80-O6229 


3F.  Conservation  In  Agriculture 


ROTARY  SPRINKLER  IMPACT  ARM  SPRING 

ADJUSTMENT, 

H  C.  Ridgway. 

U.S.  Patent  No  4,181.259,  10  p,  8  fig,  4  ref;  Official 

Gazette  of  the  United  States  Patent  Office.  Vol 

990.  no  1.  p  137,  January  1,  1980. 

Descriptors:  'Patents,  'Irrigation.  'Sprinkler  irri- 
gation, Application  equipment,  Irrigation  oper- 
ation and  maintenance,  Irrigation  efficiency.  Noz- 
zles. 

A  rotary  sprinkler  is  provided  with  structure  for 
adjusting  the  force  applied  to  the  impact  arm  by 
the  impact  arm  spring  The  sprinkler  has  a  laterally 
directed  nozzle  cooperating  with  the  arm  to  rotate 
the  nozzle  and  an  impact  arm  journaled  on  a  shaft 
extending  above  the  nozzle  The  arm  is  mounted 
within  a  cage  extending  above  the  nozzle.  The 
cage  includes  a  pair  of  arms  extending  from  the 
nozzle  on  opposite  sides  of  the  shaft  and  terminat- 
ing at  their  upper  ends  remote  from  the  nozzle  in  a 
top  plate  A  helical  spring  surrounds  the  shaft  and 
is  secured  at  its  lower  end  to  the  arm.  A  bushing 
assembly  is  mounted  in  the  top  plate  of  the  cage 
and  receives  the  top  end  of  the  spring.  The  bushing 
assembly  may  be  manually  adjusted  relative  to  the 
top  plate  to  vary  the  force  applied  by  the  spring  to 
the  impact  arm.  The  sprinkler  is  mounted  in  a 
bucket-like  housing  positionable  within  the  ground 
so  that  the  mouth  of  the  housing  is  flush  w  ith  the 
ground  surface.  The  sprinkler  responds  to  the  pas- 
sage of  water  through  the  nozzle  by  rising  from  a 
lower  first  position  retracted  in  the  housing  to  a 
raised  second  position  out  of  the  housing  A  top 
cover  sized  to  mate  with  the  mouth  of  the  housing 
is  attached  to  the  top  plate  of  the  cage  so  that 
when  the  sprinkler  is  in  the  first  position  the  top 
cover  mates  with  the  mouth  of  the  housing  to 
enclose  the  sprinkler  (Sinha  -  OEIS) 
W80-06317 


PERENNIAL  IRRIGATED  PASTURES  III. 
BEEF  CALF  PRODUCTION  FROM  IRRIGAT- 
ED PASTURE  AND  WINTER  ANN  I  \I 
RANGE, 

California  Univ..  Davis.  Dept    of  Agronomy  and 

Range  Science. 

C.  A~  Raguse,  J.  L.  Hull,  and  R  E  Delmas 

Agronomy  Journal.  Vol  72.  p  493-499,  May-June 

1980.  3  Fig.  4  Tab.  (California  Water  Resources 

Center   Project   UCAL-WRC-W -495)    OWRT-B- 

175-CAL(7). 
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Descriptors:  'Legumes,  Nitrogen  Fixation,  'Graz- 
ing, Economics,  'Cattle,  Ranges,  'Range  Manage- 
ment, 'Irrigation  effects.  Pastures,  Winter  annual 
range. 

The  objective  of  this  study  was  to  compare  simple 
and  complex  systems  for  beef  calf  production  using 
a  fall  calving  early  summer  weaning  reproduction 
cycle.  In  the  complex  system,  cleared  and  reseeded 
range  was  used  an  average  of  6  months  per  year  at 
a  stocking  rate  of  2.2  ha/cow.  Alfalfa  cube  supple- 
ment was  fed  during  fall  and  winter.  In  the  simple 
system,  cleared  range  was  used  yearlong  at  an 
average  stocking  rate  of  5  ha/cow.  An  average  of 
70  kg  calf/ha  was  produced  in  the  complex  system. 
Average  birth  weight  was  34  kg  and  average  daily 
gain  to  205  days  was  0.76  kg.  In  the  simple  system, 
comparable  values  were  37.5  kg  calf/ha,  32  kg 
birth  weight,  and  0.75  ADG.  Birth  weights  and 
ADGs  were  not  significantly  different  between 
systems.  Average  cow  weights  reflected  seasonal 
changes  in  forage  availability  and  quality.  Cows  in 
the  simple  system  tended  to  lose  weight  more 
consistently  during  the  months  July-October  than 
did  those  in  the  complex  system,  which,  instead, 
more  consistently  lost  weight  during  the  months 
November-March.  Economic  return  was  similar 
but  low  in  both  systems.  While  total  land  per  cow/ 
calf  unit  was  less  for  the  complex  system  and  total 
investment  higher  for  the  simple  system,  operating 
costs,  depreciation,  and  interest  were  higher  for 
the  complex  system. 
W80-O6328 


EFFECTS  OF  DIURNAL  VARIATION  IN 
LIGHT  AND  TEMPERATURE  ON  THE 
ACETYLENE  REDUCTION  ACTIVITY  OF 
SUBTERRANEAN  CLOVER, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

J.  F.  Eckart,  and  C.  A.  Raguse. 

Agronomy  Journal,  Vol  72,  p  519-523,  May-June 

1980.  4  Fig,  (California  Water  Resources  Center 

Project  UCAL-WRC-W-495).  OWRT-B-175-CAL 

(8). 

Descriptors:  'Nitrogen  fixation,  'Range  manage- 
ment, Legumes,  'Clovers,  Ranges,  'Diurnal, 
'Light  intensity,  'Temperature,  Effects,  Subterra- 
nean clover,  Acetylene  reduction  activity. 

Singly,  or  in  combination,  both  light  intensity  or 
temperature  can  limit  symbiotic  N  fixation.  Most 
reported  studies  have  been  done  to  investigate  the 
effects  of  only  one  of  these  factors.  The  present 
study  was  done  to  determine  N  fixation  response  to 
variation  in  both  light  and  temperature  for  an 
annual  range  legume  which,  during  its  normal 
growing  season,  may  be  subject  to  growth  limiting 
levels  of  both  environmental  factors.  Plants  of 
subterranean  clover  were  grown  from  seed  to  the 
sixth  trifoliolate  seaf  stage  in  sand  with  N-deficient 
nutrient  solution.  Plant  containers  were  designed 
to  permit  sampling  of  the  rooting  atmosphere  for 
acetylene  reduction  assay  during  treatment  condi- 
tions, which  were  maintained  with  controlled-envi- 
ronment  facilities.  During  the  treatment  phase  light 
and  temperature  were  investigated  by:  (1)  varying 
both  diumally;  (2)  varying  light  diurnally  under 
constant  temperature;  (3)  varying  temperature  di- 
urnally under  constant  light;  and  (4)  maintaining 
both  light  and  temperature  constant.  Apparent  N2 
fixation  showed  diurnal  fluctuations  under:  (1)  con- 
stant light;  and  (2)  12/12  hour  light/dark  regimes 
when  root  and  air  temperature  fluctuated  by  7  and 
14  C.  respectively.  In  constant  temperature  and 
either  normal  photoperiods  or  constant  light,  how- 
ever, no  significant  diurnal  fluctuation  of  acetylene 
reduction  was  measured.  Under  both  constant  tem- 
perature regimes  a  gradual  increase  in  acetylene 
reduction  activity,  which  may  have  been  an  arti- 
fact, was  observed.  These  results  show  that  diurnal 
changes  in  acetylene  reduction  by  subterranean 
clover  result  more  from  fluctuations  in  tempera- 
ture than  from  diurnal  changes  in  light  and  suggest 
that  N2  fixation  by  root  nodules  of  this  species  is 
buffered  against  short-term  changes  in  photosynth- 
ate  supply. 
W80-06329 


GROUND     WATER     RESOURCE     MANAGE- 
MENT IN  KANSAS, 


Kansas  Ground  Water  Management  Districts  As- 
sociation, Topeka. 

For  primary  bibliographic  entry  see  Field  4B. 
W80-06421 
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A  STUDY  OF  DETENTION  IN  URBAN 
STORMWATER  MANAGEMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Civil  Engineering. 
H.  R.  Malcom. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  220577, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina  Rpt.  No.  156,  July  1980  78  p,  30 
Fig,  13  Tab.  OWRT  B-093-NC(2),  14-34-0001- 
6106. 

Descriptors:  'Urban  runoff,  'Storm  runoff,  Hydro- 
logic  models,  Engineering  structures,  Urban  flood- 
ing, 'Stormwater  detention,  Culverts,  Bridges, 
'Flood  control,  'North  Carolina,  Water  storage. 

The  concept  of  stormwater  detention  was  analyzed 
for  effectiveness  in  controlling  urban  flooding  and 
stream-channel  enlargement  in  North  Carolina. 
Model  studies,  statistical  analyses  and  theoretical 
analyses  were  conducted  using  gaged  watersheds 
in  Charlotte,  North  Carolina.  Existing  convention- 
ally developed  watersheds  were  found  to  have 
effective  stormwater  detention  unintentionally  in- 
corporated behind  culverts  and  bridges.  Statistical 
analysis  of  long-term  historical  streamflows  sug- 
gests that  flood  peaks  diminished  with  urbanization 
until  about  1950,  when  peaks  began  to  rise  again. 
Although  detention  can  be  shown  to  be  present 
and  effective  by  simulation  and  statistical  analysis, 
stream  channel  enlargement  and  consequent  high 
sediment  loads  are  observable  in  the  streams  of  the 
study  area.  Impulse  analysis  of  channels  subjected 
to  discharges  from  hydrographs  with  and  without 
detention  suggests  that  detention  can  worsen 
streambank  degradation  by  intensifying  the  im- 
pulse intensity  at  the  channel  sides  near  the  bottom 
to  cause  more  severe  slumping.  Stormwater  deten- 
tion is  recommended  for  control  of  nuisance  flood- 
ing immediately  downstream  of  radical  changes  in 
land  use.  It  should  be  incorporated  in  a  compre- 
hensive watershed  management  program  wherein 
the  drainage  system  is  treated  as  a  public  utility  so 
that  economies  of  scale  can  be  gained  and  facilities 
can  be  located  strategically. 
W80-06262 


MULTIOBJECTIVE    STATISTICAL    METHOD 
FOR  INTERIOR  DRAINAGE  SYSTEMS, 

Case  Western  Reserve  Univ..  Cleveland,  OH.  Sys- 
tems Engineering  Div. 

For  primary  bibliographic  entry  see  Field  8B. 
W80-06311 


A  MODEL  FOR  FLOODPLAIN  MANAGE- 
MENT IN  URBANIZING  AREAS, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

L.  D.  Hopkins,  I.  C.  Goulter,  K.  B.  Kurtz,  H.  G. 
Wenzel,  Jr.,  and  E.  D.  Brill,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  223654, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Research  Report  146,  January  1980.  141  p.  39  Fig. 
1 1  Tab,  52  Ref  Water  Resources  Center,  Universi- 
ty of  Illinois,  Urbana-Champaign.  S-063-ILL. 

Descriptors:  'Flood  protection,  'Land  use,  'Opti- 
mum development  plans.  'Dynamic  programming. 
Model  studies.  Flood  routing.  Nonstructural  alter- 
natives. Economic  rent,  Urbanization,  Flood  con- 
trol, 'Floodplain  management.  Watershed  manage- 
ment. 


A  target  land  use  pattern  found  using  a  dynamic 
programming  model  is  shown  to  be  a  useful  refer- 
ence for  comparing  the  success  of  floodplain  man- 
agement policies.  At  least  in  the  test  case,  there  is 
interdependence  in  the  land  use  allocation  for 
floodplain  management-that  is,  a  good  solution 
includes  some  reduction  of  current  land  use  in  the 
floodplain  and  some  provision  of  detention  storage. 
For  the  test  case,  current  floodplain  management 
policies  are  not  sufficient;  some  of  the  existing 
floodplain  use  should  be  removed.  Although  spe- 
cific land  use  patterns  are  in  part  sensitive  to 
potential  error  in  land  value  data  and  to  inaccuracy 
in  the  routing  model,  the  general  conclusion  that 
some  existing  use  must  be  removed  is  stable  within 
the  range  of  likely  error.  Trend  surface  analysis  is 
shown  to  be  a  potentially  useful  way  of  generating 
bid  price  data  for  use  in  land  use  allocation  models. 
Sensitivity  analysis  of  the  dynamic  programming 
model  with  respect  to  routing  of  hydrographs  is 
conducted  through  simulation  based  on  expected 
distributions  of  error. 
W80-06319 


WATER  LOSSES  FROM  SMALL  RECRE- 
ATIONAL LAKES  IN  ARID  REGIONS  AND 
POSSIBLE  EFFECTS  DOWNSTREAM, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

D.  D.  Evans,  D.  W.  Young,  and  L.  P.  Onyskow. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-2 13242, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Project  Completion  Report,  1979.  1 13  p,  54  Fig,  22 
Tab,  23  Ref,  Append.  OWRT  A-065-ARIZ(l),  14- 
34-0001-6003,  -7005  &  -7006. 

Descriptors:  Hydrologic  system,  Flood  routing, 
Surface-ground  water  relationships,  Lake  Mor- 
phology, Reservoir  yield,  'Model  studies.  Routing, 
'Water  loss,  'Lakes,  'Recreation  facilities,  'Arid 
climates,  Arizona,  Multiple-purpose  reservoirs, 
Hydrology,  Inflow,  Streamflow,  High  flow,  Low 
flow,  Discharge  (water),  Evaporation,  Vegetation, 
Lake  balance,  Reservoir  operations  model,  Flood 
attenuation,  Watershed  model.  Stream  flow  model, 
'Lake  Patagonia  (AZ),  Sonoita  Creek 
watershed(AZ). 

This  project  deals  with  an  extensive  case  study  of 
the  Lake  Patagonia/Sonoita  Creek  hydrologic 
system.  Methods  of  instrumentation  and  data  col- 
lection are  extensively  detailed,  together  with  a 
good  description  of  the  geology  and  vegetative 
cover  of  the  region.  The  physiography,  operations 
and  uses  of  the  lake  and  surrounding  land  are 
thoroughly  described.  Based  on  measured  releases 
and  losses  from  Lake  Patagonia,  a  lake  balance  was 
developed,  which  yielded  an  estimate  of  input  to 
the  lake  for  the  years  1976-1977.  Based  on  this 
balance,  an  operations  model  for  the  lake  was 
developed  which  optimized  multipurpose  water 
uses  (recreation,  domestic  stockwaterings.  and  en- 
vironmental). The  impact  by  the  lake  on  flood 
flows  was  also  investigated  which  indicates  that 
high  flood  flows  (>50  yr)  are  attenuated  little  by 
the  reservoir.  Based  on  historic  and  current  mete- 
orological and  discharge  data,  an  empirical  water- 
shed model  is  proposed  which,  when  coupled  to 
reservoir  and  stream  channel  parameters,  will  be 
usable  to  evaluate  proposed  reservoir  construction. 
The  impact  of  the  existing  Lake  Patagonia  on  the 
Sonoita  Creek  hydrologic  system  was  demonstrat- 
ed utilizing  this  model  High  and  low  flow  regimes 
in  Sonoita  Creek  were  analyzed  taking  into  ac- 
count evaporation  and  changes  in  storage  param- 
eters to  develop  an  estimate  of  the  availability  of 
ground  water  in  the  Rio  Rico  aquifer.  The  bases 
for  a  predictive  stream  flow  model,  based  on  inputs 
to  and  losses  from  the  stream  system,  were  also 
developed. 
W80-06327 


WATER  AVAILABILITY  AND  FLOOD  HAZ- 
ARDS IN  THE  JOHN  DAY  FOSSIL  BEDS  NA- 
TIONAL MONUMENT,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W80-06354' 
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APPLICATION  OF  MATHEMATICAL  OPTI- 
MIZATION TECHNIQUES  IN  RESERVOIR 
DESIGN  AND  MANAGEMENT  STUDIES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  E.  Whitlatch,  and  N.  R.  Bhaskar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222243, 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Center,  Ohio  State  University 
Project  Completion  Report  No.  525X,  December 
1978.  262  p,  49  Fig,  52  Tab,  58  Ref.  OWRT-A-046- 
OHIO(l). 

Descriptors:  'Reservoir  operation,  'Linear  pro- 
gramming, Dynamic  programming,  'Simulation 
analysis,  Water  shortage,  Safe  yield.  Regression 
analysis,  Water  supply,  Flood  control,  'Optimum 
development  plans,  Techniques,  Hoover  Reser- 
voir, Central  Ohio,  Linear  decision  rules.  Reser- 
voir sizing,  chance-constrained  programming,  re- 
lease policies,  Loss  functions. 

Optimal  monthly  release  policies  are  derived  for 
Hoover  Reservoir,  Columbus,  OH,  using  chance- 
constrained  linear  programming  and  dynamic  pro- 
gramming-regression  methodologies.  Simulation 
procedures  are  used  to  examine  and  compare  the 
overall  performance  of  the  optimal  policies  derived 
by  the  two  methods.  Results  suggest  that  for  a 
two-sided  quadratic  loss  function,  linear  release 
policies  are  more  optimal.  It  is  also  established  that 
the  maximum  R2  criterion,  generally  used  for 
model  selection,  does  not  exactly  produce  the  best 
form  of  a  release  policy,  particularly  for  nonlinear 
forms.  At  target  releases  at  or  below  the  safe  yield 
of  the  case  study  reservoir,  and  for  a  one-sided 
quadratic  loss  function,  the  standard  policy  is  opti- 
mal. At  higher  targets,  nonlinear  policies  give 
better  performance  than  the  standard  policy.  Other 
observations  are  made  concerning  the  performance 
of  the  two  optimizations  approached  in  a  real  case 
study. 
W 80-064 10 


NETWORK  FLOW  OPTIMIZATION  FOR 
WATER  RESOURCES  PLANNING  WITH  UN- 
CERTAINTIES IN  SUPPLY  AND  DEMAND, 

Texas  Univ.  at  Austin.  Dept.  of  Mechanical  Engi- 
neering. 

P.  A.  Jensen,  H.  W  Chu,  and  D.  D.  Cochard. 
Available  fron,  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB80-221161. 
Price  code:  A07  in  paper  copy.  A01  in  microfiche. 
Center  for  Research  in  Water  Resources.  Universi- 
ty of  Texas  Technical  Completion  Report, 
CRWR-172,  July  1980.  137  p.  35  Fig.  4  Tab.  64 
Ref.  OWRT-A-046-TEX  (1),  14-34-0001-9046. 
0146. 

Descriptors:  'Short-term  planning.  'Networks, 
'Reservoir  operation,  'Flow  control,  'Optimiz- 
ation, 'Stochastic  modeling.  Planning,  Decision 
making.  Management,  Water  distribution(Applied). 
Flow.  Water  management(Applied).  Operation, 
Water  storage.  Operations  research.  Linear  pro- 
gramming. Mathematical  models.  Systems  analysis. 
Economics,  Water  resources.  Water  supply.  Water 
demand.  Network  flow  programming.  Uncertain- 
ty. 

Water  resource  planning  for  multireservoir  water 
distribution  systems  often  requires  decision  making 
in  the  presence  of  uncertain  predictions  of  water 
supplies  and  demands.  To  aid  the  decision  maker, 
mathematical  optimization  procedures  have  been 
applied  to  deterministic  models  of  multiperiod 
water  resource  systems.  The  answers  obtained, 
however,  are  not  useful  because  an  optimization 
procedure  can  look  ahead  into  the  future  in  its 
search  for  an  optimum  policy.  Unfortunately,  in 
the  real  situation,  this  predictive  capacity  is  not 
available.  This  research  attempts  to  remedy  this 
situation  by  incorporating  uncertainty  explicitly 
into  the  models.  Three  different  approaches  are 
presented.  The  first  constructs  a  deterministic 
equivalent  which  assigns  uncertainty  to  the  various 
components  of  the  system  and  then  prescribes  tar- 
gets for  their  operation.  The  second  solves  the 
problem  of  two  stage  decision  making  with  re- 
course. The  third  provides  a  multiperiod  model 
and    uses  stochastic   dynamic   programming   in   a 


way  that  should  yield  greater  computational  effi- 
ciency in  finding  a  solution.  All  three  approache 
utilize  network  models  and  the  efficient  computa- 
tional methods  applicable  to  networks  that  have 
recently  become  available. 
W80-06436 


4B.  Groundwater  Management 


PUBLIC  POLICY  FOR  THE  MANAGEMENT 
OF  GROUNDWATER  IN  THE  COASTAL 
PLAIN  OF  NORTH  CAROLINA, 

North   Carolina   Univ    at   Chapel   Hill.    Dept.   of 
Environmental  Sciences  and  Engineering. 
J   K.  Sherwani. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-211287, 
Price  codes:  A04  in  paper  copy.  A01  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Report  No  158,  July 
1980,  63  p,  6  Fig,  24  Tab  OWRT  A-082-NCO). 
14-34-0001-6034 

Descriptors:  'Groundwater,  Groundwater  man- 
agement, Water  quality,  Supply,  Groundwater 
movement.  Aquifers,  'Groundwater  resources, 
'Aquifer  management.  Saline  water  intrusion.  Ar- 
tificial recharge.  Evaluation.  Coastal  aquifers, 
'Phosphate  mining,  Drawdown,  'Coastal  Plains  of 
North  Carolina. 

A  Capacity  Use  Area  was  established  in  the  Coast- 
al Plain  of  North  Carolina  for  the  purpose  of 
management  of  groundwater  resources.  However, 
no  effective  water  management  measures  have  yet 
been  attempted  The  need  for  management  is  em- 
phasized by  the  fact  that  in  some  parts  of  the 
region,  the  aquifer  system  is  reaching  its  produc- 
tion potential  to  permit  open-pit  mining  for  phos- 
phate ore.  The  areas  of  large  concentrated  with- 
drawals and  extensive  lowering  of  the  potentiome- 
tric  surface  have  created  conditions  for  possible 
water  quality  deterioration.  The  projections  of 
water  needs  for  municipal,  industrial,  and  agricul- 
tural uses  to  the  year  2000  are  developed.  As 
phosphate  mining  constitutes  the  largest  use.  a 
detailed  analysis  of  alternative  arrangements  of 
dewatenng  wells  is  conducted.  Supplemental  irri- 
gation requirements  are  considered  in  some  detail 
Groundwater  quality  is  of  major  importance  in  the 
optima)  management  of  the  aquifer  system  on  a 
regional  basis.  The  most  important  problems  that 
are  likely  to  result  are  (1)  upconing  of  brackish 
water.  (2)  lateral  flow  from  lenses  of  poor  quality- 
water  within  the  aquifer,  and  (3)  downward  move- 
ment of  estuarine  water.  These  are  examined.  The 
role  of  artificial  recharge  in  aquifer  management  is 
explored.  The  value  of  water  in  alternate  uses  is 
estimated.  The  interdependence  of  water  users  and 
external  costs  imposed  on  others  is  considered  The 
need  for  the  creation  of  a  water  district  for  the 
management  of  the  aquifer  system  on  a  regional 
basis  and  the  role  of  permits  and  user  charges  are 
outlined 
W80-06221 


GROUNDWATER  LAW  IN  VERMONT:  PLAN- 
NING FOR  UNCERTAINTY,  PLURALISM  AND 
CONFLICT. 

Vermont   Law    School.   Royalton.   Environmental 

Law  Center. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-06260" 


OPTIMAL  USE  OF  GROUNDWATER  AND 
SURFACE  WATER  TO  REDUCE  LAND  SUBSI- 
DENCE. 

Texas  A  and  M  Univ.,  College  Station  Dept.  of 
Agricultural  Engineering. 
G.  E.  Acosta-Gonzalez,  and  D  L  Reddell. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80-220338. 
Price  codes:  A07  in  paper  copy.  A01  in  microfiche 
Texas  Water  Resources  Institute.  Texas  A&M  Uni- 
\ersit\.  Technical  Report  No  103.  August  1980. 
228  p,  17  Fig.  26  Tab.  69  Ref.  10  Append.  OWRT- 
A-038-TEX  (I).  14-34-0001-7091.7092.8046.9046 

Descriptors:  'Land  subsidence.  'Drawdown. 
'Aquifer   management.    'Model   studies.   Surface- 


groundwater  relationships,  Texas  Gulf  Coast, 
Houston-Galveston  area(TX),  Optimum  develop- 
ment plans,  'Optimization  model. 

An  optimization  model  was  developed  to  allocate 
surface  and  groundwater  resources  under  various 
water  management  policies  which  might  be  imple- 
mented to  control  land-surface  subsidence.  This 
model  allocated  the  water  resources  of  a  region  so 
that  the  overall  cost  of  water  development  and 
land-surface  subsidence  was  minimized.  To  use  this 
model,  a  hydrologic  model  was  developed  to  pre- 
dict the  piezometnc  heads  in  sand  and  clay  layers 
caused  by  groundwater  pumpage.  A  compaction, 
or  subsidence  model,  used  the  resulting  piezome- 
tnc heads  from  the  hydrologic  model  to  predict 
land-surface  subsidence.  A  linear  programming 
model  was  then  developed  to  optimally  allocate 
ground  and  surface  water  resources  within  a 
region  so  that  the  cost  of  water  and  land  subsi- 
dence was  minimized.  Parametric  analysis  was 
used  to  study  the  effects  on  the  optimal  allocation 
when  the  coefficients  in  the  objective  function  or 
the  right  hand  side  of  the  constraints  were  changed 
individually  or  simultaneously  This  procedure  al- 
lowed a  systematic  analysis  to  be  made  of  the 
changes  in  the  optimal  solution  caused  by  in- 
creased water  cost,  increased  water  demands,  the 
volume  of  the  surface  water  reserve,  and  the 
groundwater  availability  throughout  the  region. 
W80-06331 


PROJECTED  EFFECTS  OF  INTERMITTENT 
CHANGES  IN  WITHDRAWAL  OF  WATER 
FROM  THE  ARIKAREE  AQUIFER  NEAR 
WHEATLAND,  SOUTHEASTERN  WYOMING, 
Geological  Survey,  Cheyenne.  WY.  Water  Re- 
sources Div 

For  primary  bibliographic  entry  see  Field  2  A 
W80-06358 


WATER  TABLE  IN  THE  HIGH  PLAINS 
AQUIFER  IN  1978  IN  PARTS  OF  COLORADO, 
KANSAS,  NEBRASKA.  NEW  MEXICO,  OKLA- 
HOMA, SOUTH  DAKOTA,  TEXAS,  AND  WYO- 
MING. 

Geological  Survey.  Lakewood,  CO  Water  Re- 
sources Di\ 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06361 


DEPTH  TO  THE  WATER  TABLE  IN  THE 
COLORADO  SPRINGS-CASTLE  ROCK  AREA, 
FRONT  RANGE  URBAN  CORRIDOR.  COLO- 
RADO. 

Geological  Survey,  Lakewood.  CO.  Water  Re- 
sources Di\ 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06363' 


TO  EXAMINE  EXISTING  WATER  QUALITY 
EFFECT  ON  GROWTH  OF  HORTICULTURE 
PLANTS. 

J.  E.  Klett.  and  M.  Enevoldsen. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80::::i^. 
Price  codes:  A02  in  paper  copy.  A01  in  microfiche. 
Completion  Report.  May  1979  18  p.  5  Fig.  2  Tab. 
10   Ref    OWRT-A-064-SDAK   (1).    14-0001-7088. 

Descriptors:  'Irrigation  water.  'Soil-water-plant 
relationships.  'Salinity.  'Toxicity.  'Greenhouses. 
Crop  response.  Growth  rates.  Size.  Productivity. 
Irrigation  effects.  South  Dakota.  Water  quality. 
Sodium.  Chlorides.  Soil  contamination  effects. 
Automation.  Water  injury.  Plant  physiology.  Soil 
chemical  properties.  Chrysanthemums. 

The  effect  of  the  high  soluble  salt  and  high  sodium 
concentrations  found  in  South  Dakota  on  horticul- 
tural enterprises,  especially  greenhouses,  was  in- 
vestigated. Chrysanthemum  plants  were  grown  in 
an  aerated  yvater  culture  and  then  \yith  an  automat- 
ic surface  irrigation  technique  to  eliminate  pH  fluc- 
tuations. Chrysanthemums  were  chosen  because  of 
the  severe  toxicity  symptoms  they  readih  exhibit 
Sodium  \\as  introduced  into  the  growth  media  by 
the  addition  of  NjCI.  N'a2CO?.  and  NaHCO?  in  a 
3-2-1  ratio    Plains  grown  in  yvater  culture  showed 


18 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities — Group  4C 


sodium  toxicity  around  600  ppm  and  plants  grown 
in  sand  culture  exhibited  toxicity  symptoms  at 
about  400  ppm  Na  and  death  at  about  1200  ppm. 
The  chloride  levels  in  the  water  tested  gave  no 
major  differences  visually  or  in  dry  matter  accu- 
mulation. The  results  are  only  applicable  to  chry- 
santhemums and  future  work  will  investigate  the 
addition  of  calcium  sulfate  to  the  soil  or  irrigation 
water  to  displace  the  sodium  from  the  cation  ex- 
change complex  and  give  better  water  quality. 
(Sidney-IPA). 
W80-06366 


EFFECT  OF  IRRIGATION  MANAGEMENT 
AND  WATER  TABLE  DEPTH  ON  WATER  AND 
SALT  DISTRIBUTION  AS  PREDICTED  BY  A 
COMPUTER  SIMULATION  MODEL, 

Department   of  Agricultural   Technical   Services, 

Stellenbosch     (South     Africa).     Winter     Rainfall 

Region. 

P.  C.  Van  Rooyen,  and  J.  H.  Moolman. 

Water  SA  (Pretoria),  Vol  6,  No  2,  p  66-78,  April 

1980.  10  Fig,  13  Tab,  6  Ref. 

Descriptors:  'Computer  models,  'Irrigation,  'Sa- 
linity, 'Irrigation  effects,  Computer  programs,  Irri- 
gation efficiency,  Soil  chemical  properties,  Soil 
physical  properties,  Soil  types,  Irrigation  water, 
Saline  soils,  Frequency,  Time,  Penetration,  Satura- 
tion, Distribution,  Profiles,  Research  equipment, 
Soil  investigations,  'South  Africa. 

A  computer  simulation  model  for  the  prediction  of 
detailed  return  flow  salinity  developed  by  the 
United  States  Bureau  of  Reclamation  (USBR)  was 
applied  to  two  water  table  depths  and  two  frequen- 
cies of  flood  irrigation.  The  effects  of  a  single  flood 
irrigation  at  the  beginning  of  the  season  on  water 
and  salt  distribution  and  movement  were  also  in- 
vestigated. Many  irrigation  areas  in  South  Africa 
have  high  salt  concentrations  in  the  root  zone 
caused  by  poor  irrigation  management  and  these 
studies  will  help  prevent  salinity  problems.  An 
Oakleaf  soil  form  (Jozini  series)  prevalent  in  irri- 
gated areas  was  chosen  for  the  simulation  studies. 
The  soil  physical  characteristics  and  chemistry  are 
well  established  and  simulations  were  obtained 
using  an  unsaturated  flow  program  and  an  unsatu- 
rated chemistry  program.  Heavy  application  of  180 
mm  irrigation  at  the  beginning  of  the  irrigation 
season  gave  deeper  water  penetration  throughout 
the  season  and  slightly  lower  ultimate  total  salt 
loads  than  high  frequency  irrigation.  Short  and 
long  irrigation  frequencies  did  not  exhibit  deep 
water  penetration  and  gave  higher  salinity  profiles. 
A  shallow  (2  m)  water  table  can  cause  a  deterimen- 
tal  salt  distribution.  (Sidney-IPA). 
W80-06370 


THE  ROLE  OF  GROUNDWATER  RECHARGE 
IN  WASTEWATER  REUSE:  ISRAEL'S  DAN 
REGION  PROJECT, 

Tahal     Consulting     Engineers     Ltd..     Tel-Aviv 

(Israel). 

E.  Idelovitch,  R.  Terkeltoub,  and  M.  Michail. 

American  Water  Works  Association  Journal,  Vol 

72,  No  7,  p  391-400,  July  1980.  13  Fig,  3  Tab,  10 

Ref. 

Descriptors:  'Groundwater  recharge,  'Water 
reuse,  'Water  spreading,  'Pit  recharge,  Tertiary 
treatment,  Sewage  effluents,  Aquifers,  Municipal 
wastes,  Reclamation,  Water  supply,  Groundwater 
resources,  Observation  wells,  Water  wells,  Chlor- 
ides, Water  storage,  Microbial  degradation,  'Israel. 

Groundwater  recharge  with  tertiary  effluent  via 
spreading  basins  is  practiced  in  the  Dan  region 
project  for  indirect  reuse  of  municipal  wastewater 
from  the  Tel  Aviv  metropolitan  area.  A  compre- 
hensive monitoring  program  accompanies  the  full- 
scale  recharge  operation.  The  chloride  ion  is  a 
reliable  tracer  of  the  recharged  effluent  in  the 
aquifer.  The  effluent  quality  is  substantially  im- 
proved by  passage  through  both  the  unsaturated 
zone  and  the  calcareous  sandstone  aquifer,  particu- 
larly with  respect  to  organic  matter,  phosphorus, 
chemical  stability,  sodium  adsorption  ratio,  and 
several  trace  elements.  In  addition  to  effluent  treat- 
ment, groundwater  recharge  provides  seasonal  and 
multiannual   storage,   offers  economic  as  well   as 


psychological  benefits,  and  enhances  the  reliability 
of  the  reclamation  system.  (Visocky-ISWS). 
W80-06380 


GROUNDWATER  RECHARGE  OPERATIONS 
IN  CALIFORNIA, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

T.  Asano,  and  K.  L.  Wassermann. 

American  Water  Works  Association  Journal,  Vol 

72,  No  7,  p  380-385,  July  1980.  2  Fig,  2  Tab,  11 

Ref. 

Descriptors:  'California,  'Groundwater  recharge, 
•Water  spreading,  'Water  reuse,  Reclamation, 
Water  levels,  Groundwater  resources,  Saline  water 
intrusion,  Water  storage,  Municipal  wastes, 
Sewage  treatment,  Pumping,  Water  supply,  Micro- 
bial degradation,  California  Water  Code. 

Five  major  groundwater  recharge  operations  in 
the  state  of  California  use  reclaimed  water.  They 
reclaimed  approximately  26,000  acre-ft  or  14.2% 
of  the  total  reclaimed  water  used  in  1977;  they 
served  to  replenish  the  groundwater  supply  (three 
operations)  and  to  prevent  saltwater  intrusion  into 
groundwater  aquifers  (two  operations).  Increased 
recharge  is  expected  at  all  five  sites  in  the  future, 
and  a  tenfold  increase  in  the  statewide  volume  for 
groundwater  recharge  with  reclaimed  water  has 
been  projected.  However,  concerns  for  potential 
long-term  health  effects  of  reclaimed  water  in 
groundwater  have  prevented  expansion  of  present 
recharge  operations  and  discouraged  new  projects. 
The  advantage  of  groundwater  recharge  by  sur- 
face spreading  is  that  underground  water  supplies 
may  be  replenished  in  the  vicinity  of  metropolitan 
and  agricultural  areas  where  groundwater  over- 
draft is  severe,  with  the  added  benefits  of  filtering 
effect  of  soils  and  transporting  facilities  of  aquifers. 
Groundwater  recharge  by  injection  is  practiced,  in 
most  cases,  where  the  groundwater  is  deep  or 
where  the  topography  or  existing  land  use  such  as 
urban  areas  makes  basin  recharge  impractical  or 
too  expensive.  This  method  of  groundwater  re- 
charge is  particularly  effective  in  creating  fresh- 
water barriers  in  coastal  aquifers  against  intrusion 
of  saltwater  from  the  sea.  (Visocky-ISWS). 
W80-06381 


CASE  STUDY  ON  WATERLOGGING  AND  SA- 
LINITY PROBLEMS  IN  PAKISTAN, 

National  Engineering  Services,  Lahore  (Pakistan). 
S.  M.  H.  Bakhari. 

Water  Supply  &  Management,  Vol  4,  No  3,  p  171- 
192,  May  1980.  4  Tab,  12  Ref. 

Descriptors:  'Salinity,  'Drainage,  'Pakistan,  'Irri- 
gation, Dewatering  wells,  'Land  reclamation, 
Water  table,  Design,  Operation  and  maintenance, 
Planning,  Water  management(Applied),  Social  as- 
pects, Economics,  Programs,  Data  collections,  Fi- 
nancing, Saturated  soils,  'Waterlogging. 

Pakistan  has  the  largest  gravity  flow  irrigation 
network  in  the  world  but  its  economic  output  per 
unit  of  water  diverted  at  the  source  is  one  of  the 
lowest  for  any  country.  This  is  due  to  a  variety  of 
problems  not  the  least  of  which  are  waterlogging 
and  salinity.  Special  efforts  to  evaluate  and  remedy 
these  two  problems  over  the  last  three  decades  are 
described.  A  recent  field  survey  revealed  that  ver- 
tical drainage  using  tubewells  under  the  Salinity 
Control  and  Reclamation  Program  (SCARP)  has 
partially  reclaimed  salt  affected  areas  but  has  failed 
to  lower  the  water  table.  An  evaluation  of  SCARP 
revealed  conceptual  errors,  faulty  design,  construc- 
tion, and  maintenance  of  tubewells  and  distribution 
systems,  poor  operation  and  management  prac- 
tices, and  lack  of  farmer's  participation.  A  revised 
strategy  was  developed  to  make  the  best  use  of 
projects  already  executed  and  to  modify  data  col- 
lection, planning,  designing  and  implementation  of 
future  projects  based  on  the  availability  of  financial 
resources.  A  multidisciplinary  approach  to  plan- 
ning, evaluation  and  decision-making  assisted  by 
appropriate  mathematical  models,  systems  analysis 
and  decision  theories  was  recommended  for  select- 
ing the  most  appropriate  project  design  for  land 
reclamation  and  drainage  programs.  Twenty  other 
recommendations  are  presented  for  future  course 
of  action.  (Purdin-NWWA). 


W80-06412 


WATER  QUALITY  EFFECTS  ASSOCIATED 
WITH  IRRIGATION, 

Kansas  Water  Resources  Board,  Topeka. 

R.  G.  Balsters,  and  C.  Anderson. 

Kansas  Water  News,  Vol  22,  No  1  and  2,  p  14-22, 

Winter,  1979.  2  Fig,  2  Tab. 

Descriptors:  'Water  quality,  'Groundwater,  'Irri- 
gation water,  'Kansas,  Water  pollution,  Return 
flow,  Water  chemistry,  Environmental  effects,  Sa- 
linity, Fertilizers,  Pesticides,  Ions. 

Ground  water  is  used  to  irrigate  95%  of  3  million 
acres  of  Kansas  cropland.  Irrigation  may  increase 
salt  concentration  and  add  sediments,  fertilizers, 
and  pesticides  to  runoff  and  return  water  making 
the  water  unsuitable  for  agricultural,  industrial, 
and  domestic  uses.  In  addition,  overpumping  an 
aquifer  may  cause  salt  water  intrusion  from  an 
adjacent  brine  aquifer.  The  geochemistry  of  the 
various  water  quality  constituents  in  irrigation 
water  is  discussed.  Factors  that  alter  irrigation 
water  quality  are  evapotranspiration,  erosion,  ion 
exchange,  leaching,  filtration,  consumptive  use  by 
crops,  chemical  composition  of  the  soil,  irrigation 
methods,  crop  variety,  and  the  initial  quality  and 
quantity  of  the  irrigation  water.  Thus,  degradation 
of  irrigation  water  is  highly  variable  and  site  spe- 
cific. (Purdin-NWWA). 
W80-06420 


GROUND  WATER  RESOURCE  MANAGE- 
MENT IN  KANSAS, 

Kansas  Ground  Water  Management  Districts  As- 
sociation, Topeka. 
R.  F.  Sloan. 

Kansas  Water  News,  Vol  22,  No  1  and  2,  p  2-6,  23, 
Winter,  1979. 

Descriptors:  'Aquifer  management,  'Groundwater 
resources,  'Irrigation  effects,  'Kansas,  'Water  dis- 
tricts, Local  government,  Water  quality.  Water 
levels,  Decision  making.  Cost  sharing.  Planning, 
Programs,  Scheduling,  Irrigation  districts.  Irriga- 
tion practices,  Irrigation  programs.  Weather  modi- 
fication. Artificial  recharge. 

The  Kansas  Ground  Water  Management  District 
act  of  1972  encouraged  the  formation  of  local 
ground  water  management  districts  each  with  its 
own  unique  hydrogeologic  characteristics.  Local 
decision  making  would  be  supported  by  state  guid- 
ance, technical  expertise  and  financial  assistance  to 
obtain  the  optimum  product  of  most  benefits/least 
costs.  A  brief  synopsis  of  five  Kansas  ground  water 
management  districts  is  given.  Ground  water  quan- 
tity and  quality  problems  have  given  rise  to  associ- 
ated management  strategies  suitable  for  each  dis- 
trict. This  has  resulted  in  stabilization  of  ground 
water  levels  or  decelerating  drawdown  to  accept- 
able rates,  monitoring  of  salt  water  intrusion,  irri- 
gation scheduling  for  optimum  ground  water  use. 
and  augmenting  available  ground  water  supplies 
through  weather  modification  and  artificial  re- 
charge. (Purdin-NWWA). 
W80-06421 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


SIMULATION  OF  EFFECTS  OF  URBANIZA- 
TION ON  STORMWATER  RUNOFF  AND 
QUALITY, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

D.  E.  Overton,  W.  L.  Troxler,  and  E.  C.  Crosby. 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  PB80-211253. 
Price  codes:  A04  in  paper  copy.  A01  in  microfiche. 
Tennessee  Water  Resources  Research  Center.  Uni- 
versity of  Tennessee  Research  Report  No  74.  De- 
cember  1.    1979.   58   p.   OWRT  A-046-TENN(4). 

Descriptors:  'Model  studies.  'Urbanization.  'Ef- 
fects, 'Storm  runoff,  'Water  quality,  Watershed 
hydrology.  Mathematical  models.  Simulation  anal- 
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ysis,    'Stormwater    simulation,    Nonpoint    source 
pollution,  *Urban  runoff. 

A  parametric  model  for  simulating  stormwater  hy- 
drographs  and  quality  has  been  developed.  The 
model,  TENN-I,  is  based  upon  the  analysis  of 
more  than  400  storms  in  both  urban  and  rural 
watersheds,  and  has  the  capability  of  simulating 
runoff  before  and  after  urbanization.  TENN-I 
offers  an  alternative  to  deterministic  model  simula- 
tion in  that  no  assumption  need  be  made  as  to  the 
extent  of  surface  runoff,  the  model  has  both  an 
analysis  and  simulation  phase  and  the  model  coeffi- 
cients have  been  determined  by  optimization  of 
numerous  storms  from  a  variety  of  land  uses. 
TENN-I  would  be  most  reliable  in  the  Appala- 
chian region. 
W80-06223 


LAND  USE,  LAND  COVER,  AND  DRAINAGE 
ON  THE  ALBEMARLE-PAMLICO  PENINSU- 
LA, EASTERN  NORTH  CAROLINA,  1974, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

C.  C.  Daniel,  III 

Geological  Survey  Water-Resources  Investigations 

78-134  (open-file  report),  1978.  2  Sheets.  5  Fig,  7 

Ref. 

Descriptors:  "Land  use,  'Land  classification, 
•Land  clearing.  'North  Carolina,  'Environmental 
effects.  Surface  drainage.  Regional  analysis.  Hy- 
drology, Wetlands.  Forests.  Farms.  Canals. 
Ditches,  Water  quality.  Maps,  Albemarle-Pamlico 
Peninsula(NC).  'Eastern  North  Carolina,  Drainage 
effects. 

A  land  use.  land  cover,  and  drainage  map  of  the 
2,000-square-mile  Albermarle-Pamlico  peninsula  of 
eastern  North  Carolina  has  been  prepared,  at  a 
scale  of  1:125,000,  as  part  of  a  larger  study  of  the 
effects  of  large-scale  land  clearing  on  regional  hy- 
drology. The  peninsula  includes  the  most  extensive 
area  of  wetland  in  North  Carolina  and  one  of  the 
largest  in  the  country.  In  recent  years  the  pace  of 
land  clearing  on  the  peninsula  has  accelerated  as 
land  is  being  converted  from  forest,  swamp,  and 
brushland  to  agricultural  use.  Conversion  of 
swamps  to  intensive  farming  operations  requires 
profound  changes  in  the  landscape.  Vegetation  is 
uprooted  and  burned  and  ditches  and  canals  are 
dug  to  remove  excess  water.  What  is  the  impact  of 
these  changes  on  ground-water  supplies  and  on  the 
streams  and  surrounding  coastal  waters  which  re- 
ceive the  runoff  This  map  will  aid  in  answering 
these  and  similar  questions  that  have  arisen  about 
the  patterns  of  land  use  and  the  artificial  drainage 
system  that  removes  excess  water  from  the  land. 
By  showing  both  land  use  and  drainage,  this  map 
can  be  used  to  identify  those  areas  where  water- 
related  problems  may  occur  and  help  assess  the 
nature  and  causes  of  these  problems.  The  map 
covers  the  entire  area  east  of  the  Suffolk  Scarp,  an 
area  of  about  2.000  square  miles,  for  the  year  1974 
using  data  from  1974-76.  Land  use  and  land  cover 
were  compiled  and  modified  from  the  U.S.  Geo- 
logical Survey's  Rocky  Mount  and  Manteo  LUDA 
maps.  Additional  information  came  from  U.S. 
Geological  Survey  orthophotoquads.  Landsat  im- 
agery, and  field  checking.  Drainage  was  mapped 
from  orthophotoquads.  some  field  inspection,  and 
7-1/2  minute  topographic  quadrangle  maps. 
(USGS). 
W80-06247 


EVALUATION  OF  THE  IMPACT  OF  TEXAS 
LIGNITE  DEVELOPMENT  ON  TEXAS  WATER 
RESOURCES, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 

Geology. 

C.  C.  Mathewson.  and  C.  L.  Cason. 

Available  from  the  National  Technical  Information 

Service.   Springfield.  VA  22161   as  PB80  220635. 

163.   A08A01.   Texas   Water   Resources   Institute. 

Texas  A  &   M  University  Technical  Completion 

Report.  July  1980.  144  p,  34  fig.  20tab.  318  ref.  14- 

34-0001-7091,7092. 

Descriptors:  *Coal  mine  waste.  'Environmental 
effects.  'Water  resources,  'Texas,  Coals,  Lignite. 
Surface  waters.  Groundwater,  Hydrology.  Soils. 
Vegetation.  Water  demand.  Mining  requirements. 


Fuel  shortages  and  resultant  rising  fuel  costs  as 
well  as  federal  policies  prompting  energy 
independence  have  served  to  encourage  power 
companies  to  exploit  available  lignite  deposits  of 
the  western  states  as  a  viable  fuel  source.  Large 
reserves  of  lignite  found  in  a  northeasterly  trending 
belt  through  Texas  have  been  only  partially 
tapped.  To  develop  this  natural  resource,  large 
volumes  of  water  will  be  required  for  mining, 
handling,  processing,  cooling,  power  generation, 
and  land  reclamation.  Throughout  the  Texas  lig- 
nite belt,  physical  characteristics  vary  widely  de- 
pending mainly  upon  the  amount  of  water  present 
in  any  form.  Research  into  the  potential  impact  of 
the  development  of  the  Texas  lignite  resources  on 
both  the  surface  and  groundwater  resources  of 
Texas  has  produced  three  separate  areas  within  the 
lignite  belt  which  have  varying  capabilities  of  sup- 
porting lignite  development  The  northeastern  sec- 
tion of  the  lignite  belt  has  sufficient  surface  water 
resources  and  backup  groundwater  resources  to 
allow  extensive  development  of  lignite.  The  cen- 
tral section  will  support  mining  and  development, 
but  care  must  be  taken  to  conserve  and  regulate 
water  use.  The  southwestern  section  of  the  lignite 
belt  does  not  possess  sufficient  ground  or  surface 
water  resources  for  much,  if  any,  lignite  develop- 
ment. The  most  water  thrifty  methods  of  produc- 
tion would  have  to  be  employed  for  even  limited 
development 
W 80-062  61 


A  COMPILATION  OF  HVDROLOGIC  DATA 
BEFORE  AND  DURING  HIGHWAY  CON- 
STRUCTION IN  PARTS  OF  TIJERAS 
CANYON,  NEW  MEXICO,  1972-1978, 

Geological  Survey,  Albuquerque    NM    Water  Re- 
sources Div 
J.  D.  Hudson. 

Available  from  OFSS.  Box  25425.  Fed  Ctr  . 
Denver,  CO  80225.  Paper  copy  S10  25.  Microfiche 
$3.50.  Geological  Survey  open-file  report  80-332. 
March  1980.  80  p.  5  Fig,  8  Tab. 

Descriptors:  "Baseline  studies,  'Hydrologic  data. 
'Road  construction.  "Surface  waters.  'Ground- 
water, New  Mexico.  Basic  data  collections,  Water 
wells.  Springs.  Water  level  fluctuations,  'Tijeras 
Canyon(NM).  'Bernalillo  County(NM). 

Tijeras  Canyon  extends  about  15  miles  eastward 
from  the  eastern  edge  of  Albuquerque.  NM  The 
canyon  is  the  site  of  a  new  part  of  Interstate 
Highway  40.  The  purpose  of  this  report  is  to 
present  surface-  and  ground-water  data  collected 
prior  to  and  during  highway  construction  Well 
and  spring  data  from  near  the  construction  site  are 
tabulated,  and  spring  inflow  in  Tijeras  Creek  is 
shown  Water  levels  in  selected  wells  are  shown  in 
hydrographs  based  on  monthly  measurements  and 
continuous  water  level  measurements.  This  repoit 
includes  all  of  the  data  in  a  similar  prev  ious  report 
(U.S.  Geological  Survey  Open-file  report  78-238). 
plus  approximately  one  additional  year  of  data 
(USGS). 
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4D.  Watershed  Protection 


CHANNEL  EROSION  AND  SEDIMENT 
TRANSPORT  IN  PHEASANT  BRANCH  BASIN 
NEAR  MIDDLETON.  WISCONSIN--.*  PRE- 
LIMINARY REPORT. 

Geological  Survey.  Madison.  WI  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W  80-06241' 


WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


MOVEMENT  OF  NITROGEN   AND  CARBON 
FROM  A  SEPTIC  SYSTEM  DRAINFIELD. 

Connecticut     Agricultural     Experiment     Station. 


New  Haven. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06212 


METAL  CONCENTRATIONS  IN  MARINE 
SEDIMENTS  FROM  LEBANON, 

ARABCONSULT.  Beirut  (Lebanon). 

J  G.  Shiber. 

Water.  Air.  and  Soil  Pollution,  Vol  13,  No  1,  p  35- 

43,  March  1980.  1  Fig,  4  Tab,  33  Ref. 

Descriptors:  "Heavy  metals,  'Sediments.  "Coasts. 
Sampling.  Surveys,  Pollutants,  Water  pollution. 
Path  of  pollutants.  Water  pollution  sources,  Lead. 
Cadmium.  Copper,  Nickel,  Iron,  Zinc,  Chromium, 
Manganeses.  "Lebanon,  Marine  sediments. 

Nearshore  shalow  marine  sediment  was  collected 
from  14  points  along  the  Lebanese  coast  and  an- 
ayzed  for  heavy  metals.  The  samples  consisting  of 
medium  to  fine  sand  (those  from  Khalde,  Rmeileh, 
and  Sidon)  had  generally  lower  metal  concentra- 
tions than  those  made  up  of  very  coarse  to  coarse 
sand  (Tabarja.  Beirut.  Adloun),  fine  to  very  fine 
sand  (Beirut),  and  very  fine  sand  to  coarse  silt 
(Nahr  Ibrahim  Village).  The  sediments  that  had 
the  highest  Pb,  Zn.  and  Mn  were  from  Beirut  and 
Adloun  Those  with  the  highest  Fe  concentrations 
came  from  Beirut  and  Nahr  Ibrahim  Village,  and 
the  highest  Cu  occurred  in  sediments  collected 
from  Beirut  and  Tabarja  The  metal  levels  found 
did  not  seem  to  reflect  abnormal  contamination  in 
the  areas  sampled  More  extensive  work  was  rec- 
ommended. (Sims-ISWS) 
W80-06213 


IW  1  STIGATION  OF  LAKE  ONTARIO 
WATER  QUALITY  NEAR  PORT  GRANBY  RA- 
DIOACTIVE WASTE  MANAGEMENT  SITE. 

National  Water  Research  Inst  .  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  5B. 
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QUALITY  OF  TIGRIS  RIVER  PASSING 
THROUGH  BAGHDAD  FOR  IRRIGATION. 

Environmental  Pollution  Research  Centre,  Bagh- 
dad (Iraq). 

S   M   Mutlak,  B  M   Sahh.  and  S.  J.  Tawfiq 
Water,  Air.  and  Soil  Pollution.  Vol  13,  No  1,  p  9- 
16.  March  1980.  1  Fig.  2  Tab.  7  Ref 

Descriptors:  "Water  quality.  "Rivers.  "Irrigation. 
Sampling.  Turbidity.  Temperature.  Chemicals. 
Metals.  Heavv  metals,  Water  pollution.  Pollutants. 
Dissolved  solids.  Hardness(Water).  Hydrogen  ion 
concentration.  Cities.  Waste  disposal.  Path  of  pol- 
lutants. "Iraq.  "Tigris  River(Iraq) 

The  effect  of  Baghdad  city  on  the  water  quality  of 
the  Tigris  River  was  studied  from  April  1977  tp 
March  1978.  The  chemical  and  physical  character- 
istics of  the  water  that  are  necessary  in  judging  the 
quality  of  water  for  irrigation  was  studied  It  was 
found  that  Baghdad  was  responsible  for  increasing 
the  water  salinity  from  390  to  443  mg/1.  Total 
hardness  and  turbidity  were  increased  when  the 
river  passed  through  Badhdad  The  increase  in  the 
total  hardness  was  mostly  due  to  the  increase  in 
Mg  concentration,  the  results  also  suggested  that 
there  should  be  no  problem  from  the  heavy  metals 
or  inorganic  N  in  this  water  when  used  for  irriga- 
tion. The  Tigris  River  water  in  Baghdad  was  clas- 
sified as  class  C  sub  2  S  sub  1:  that  is  water  of 
second  class  with  regard  to  sahnitv  and  first  class 
with  reeard  to  sodicitv  (Sims-ISWS) 
W80-O6215 


METALLIC  CONTENTS  IN  WATER  AND  SE- 

DIMHNS  OF  LAKE  NAINT  TAL.  INDIA. 

Kumaun    Univ..    Naini    Tal    (India)     MAB  DST 

Lakes  Project. 

J   Pande,  and  S.  M   Das. 

Water.  Air.  and  Soil  Pollution.  Vol  13.  No  I.  p3-7. 

March  1980   1  Fig.  2  Tab.  10  Ref. 

Descriptors  'Waler  pollution.  'Pollutants. 
'Metals.  'Lakes,  Waler  chemicals.  Sediments. 
Copper.  Cobalt.  Zinc.  Lead.  Manganese.  Sodium. 
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Potassium,  Calcium,  Sampling,  Chemical  analysis, 
Lithium. 

Copper,  Co,  Zn,  Pb,  Mn,  Li,  Na,  K,  and  Ca  were 
analyzed  by  atomic  absorption  spectrophotometry 
in  four  stations  around  Lake  Naini  Tal  and  one 
station  at  mid-lake.  The  samples  of  water  in  each 
station  (except  station  V)  were  taken  from  both  the 
surface  and  the  bottom.  The  values  for  the  metals 
were  expressed  in  m/1  which  show  wide  variations 
at  different  stations.  The  bottom  sediments  from 
the  stations  around  the  lake  were  also  analyzed,  the 
values  being  expressed  in  mg/k.  These  values  were 
comparatiely  much  higher  than  those  in  the  water, 
while  wide  variations  were  shown  to  occur  in  the 
bottom  sedimens  from  one  station  to  another.  Ex- 
planations for  some  of  the  variations  were  given  in 
the  paper.  (Sims-ISWS) 
W80-06216 


RADIOISOTOPE  DETERMINATION  OF 
UPTAKE  OF  TOXIC  METALS  IN  ORGANIC- 
RICH  BOTTOM  SEDIMENT, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Ge- 
ology. 

F.  L.  Hesse,  and  D.  F.  Sibley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-211170, 
Price  codes:  A  06  in  paper  copy,  A01  in  microfiche. 
Institute  of  Water  Research,  Michigan  State  Uni- 
versity, Project  Completion  Report,  April,  1980. 
107  p,  10  Fig,  4  Tab,  4  Append.  OWRT  B-036- 
MICH(2),  14-31-0001-5084. 

Descriptors:  *Radioisotopes,  "Toxins,  "Heavy 
metals,  'Bottom  sediments,  "Organic-rich  sedi- 
ments, Mercury,  Copper.  Cobalt.  Cadmium,  Zinc, 
Displacive  effects,  Ions,  Uptake-competition  ex- 
periments. 

In  the  uptake-competition  experiments  100  grams 
of  organic-rich  bottom  sediment  were  placed  in 
liter  beakers  and  covered  with  water.  Radiotracers 
of  mercury- 137,  copper-64,  cobalt-60,  cadmium- 
115  and  zinc  69m  were  added  and  the  uptake  by 
the  dediment  monitored  with  liquid  scintillation 
counting.  During  these  experimens  conradioactive 
competing  metallic  ions  were  added  to  some  beak- 
ers to  determine  possible  displacive  effects.  In  a 
total  uptake  procedure,  using  the  aforementioned 
radioisotopes,  samples  were  taken  through  Milli- 
pore  filters  (.45  micron)  to  determine  uptake  by 
sediment.  No  displacive  effects  were  noted.  Results 
indicate  that  heavy  metal  ions  react  rapidly  with 
substances  in  the  overlying  water  and  slowly  settle 
onto  the  water-sediment  interface  as  floe.  During 
these  experimens  slight  aqitations  of  the  sediment 
were  shown  to  place  more  metal  into  the  over- 
lying water,  probably  in  the  form  of  slightly  denser 
than  water  floe.  The  uptake-competition  experi- 
mens show  uptaks  in  varying  percentages.  Some 
loss  of  metal  ions  to  the  container  walls  was  found. 
The  percentage  loss  was  greatest  for  mercury, 
followed  by  cobalt,  zinc,  cadmium  and  copper. 
W80-06218 


URBAN  STORMWATER  POLLUTANT  LOAD- 
INGS, 

Union  Coll.,  Schenectady,  NY.  Dept.  of  Civil  En- 
gineering. 

T.  K.  Jewell,  D.  D.  Adrian,  and  F.  A.  DiGiano. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-211154, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Massachusetts,  Amherst  Publication  No  113,  1980. 
186  p,  9  Fig,  28  Tab,  83  Ref.  OWRT  A -095- 
MASS(2).  14-34-0001-7046. 

Descriptors:  "Stormwater  management  models, 
"Pollutant  loadings,  Forecasting,  "Urban  runoff. 
Storm  water,  "Storm  runoff,  Rainfall-runoff  rela- 
tionships, "Model  studies,  Urban  drainage,  Water 
pollution,  Total  solids.  Loading  rates.  Land   use. 

The  runoff  quality  portions  of  existing  stormwater 
management  models  have  not  fostered  confidence 
in  their  predictive  capabilities.  Lack  of  confidence 
has  been  engendered  by  the  use  of  unverified  pre- 
dictive algorithms  and  by  the  variability  of  meas- 
ured stormwater  pollution   data.  This  study  was 


designed  to  produce  improved  stormwater  pollut- 
ant washoff  prediction  techniques  which  would  be 
verifiable  and  would  take  into  account  data  vari- 
ability. Available  storm  event  pollution  data  is 
examined  and  the  best  of  the  data  catalogued  into  a 
data  storage  and  retrieval  system.  The  catalogued 
data  includes  261  storm  events  from  26  basins  in  12 
geographical  areas.  The  data  file  is  used  to  show 
that  it  is  not  possible  to  derive  general  pollutant 
washoff  functions  containing  a  given  set  of  inde- 
pendent variables  that  would  give  reasonable  re- 
sults for  most  areas.  This  is  true  for  either  storm 
event  total  loadings  or  instantaneous  fluxes.  It  is 
concluded  that  data  should  be  gathered  for  each 
basin  to  be  studied.  A  methodology  was  developed 
that  permits  the  use  of  this  data  to  predict  storm- 
water pollution  washoff  for  individual  watersheds. 
It  includes  suggested  trial  formulations  and  guide- 
lines for  applying  linear  and  intrinsically  linear 
multiple  regression  analyses  to  pick  the  best  model 
for  predicting  the  washoff  of  each  pollutant.  This 
methodology  represents  a  distinct  improvement 
over  existing  stormwater  quality  predictive  tech- 
niques. Researchers  will  not  be  able  to  predict 
stormwater  pollutant  loadings  with  a  measurable 
degree  of  certainty. 
W80-06222 


RESORCINOL  AS  A  REAGENT  FOR  ZINC, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 

R.  H.  Dinius,  and  J.  M.  Baker. 

Microchemical  Journal,  Vol  25,  p  209-218,  1980.  4 

Fig,  1  Tab,  1 1  Ref.  OWRT  A-036-ALA(2). 

Descriptors:  "Water  analysis,  "Zinc,  "Chemical 
analysis,  "Spectrophotometry,  "Colorimetry, 
Trace  elements,  Color  reactions,  Oxidation, 
Chemical  reactions,  Sampling,  Inorganic  com- 
pounds, Variability,  Graphical  analysis,  Resorcin- 
ol,  Reagent. 

The  use  of  the  zinc-ion-catalyzed  autoxidation  or 
hydrogen  peroxide  oxidation  of  resorcinol  (1,3- 
dihydroxybenzene)  for  zinc  concentration  analysis 
was  investigated  at  various  reagent  concentrations, 
pH,  and  reaction  times.  The  concentration  of  zinc 
was  determined  by  correlation  with  the  absorbance 
of  the  products  resulting  from  zinc-catalyzed  au- 
toxidation using  spectrophotometric  methods.  The 
autoxidation  reaction  was  found  to  be  pH  depend- 
ent (optimum  pH  is  10)  and  the  ammonia  buffer 
system  for  the  metal-ion  catalyzed  reaction  was  the 
most  effective.  The  background  effect  of  noncata- 
lytic  autoxidation  and  the  effect  of  closed  contain- 
ers were  studied.  The  reaction  time  was  approxi- 
mately 1  hour  and  a  relative  average  deviation  of 
10%  over  the  concentration  range  of  0.9  ppm  to 
about  8  ppm  was  found.  The  resorcinol  oxidation 
reaction  is  a  convenient  and  inexpensive  reagent 
for  zinc  analysis.  (Sidney-IPA) 
W80-06230 


DETERMINATION  OF  SELECTED  ANIONS  IN 
WATER  BY  ION  CHROMATOGRAPHY, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

M.  J.  Fishman,  and  G.  Pyen. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB80  111941, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-101,  September  1979.  30  p,  2  Fig,  12  Tab,  2  Ref. 

Descriptors:  "Chromatography,  "Anions, 

"Precipitation(atmospheric),  "Surface  waters, 
"Chemical  analysis.  Analytical  techniques.  Water 
analysis.  Bromides,  Chlorides,  Fluorides,  Nitrates, 
Nitrites,  Phosphates,  Sulfates,  Sampling,  Water 
quality,  "Ion  chromatography. 

Ion  chromatography  is  a  rapid,  sensitive,  precise, 
and  accurate  method  for  the  determination  of 
major  anions  in  rainwater  and  surface  waters.  Si- 
multaneous analyses  of  a  single  sample  for  bro- 
mide, chloride,  fluoride,  nitrate,  nitrite,  orthophos- 
phate,  and  sulfate  require  approximately  20  min- 
utes to  obtain  a  chromatogram.  Minimum  detec- 
tion limits  range  from  0.01  mg/L  for  fluoride  to 
0.20  mg/L  for  chloride  and  sulfate.  Relative  stand- 
ard deviations  were  less  than  9%  for  all  anions 
except  nitrite  in  Standard  Reference  Water  Sam- 


ples. Only  one  reference  sample  contained  nitrite 
and  its  concentration  was  near  the  minimum  level 
of  detection.  Similar  precision  was  found  for  chlo- 
ride, nitrate,  and  sulfate  at  concentrations  less  than 
5  mg/L  in  rainfall  samples.  Precision  for  fluoride 
ranged  from  12  to  22%,  but  is  attributed  to  the  low 
concentrations  in  these  samples.  The  other  anions 
were  not  detected.  To  determine  accuracy  of  re- 
sults, several  samples  were  spiked  with  known 
concentrations  of  fluoride,  chloride,  nitrate,  and 
sulfate;  recoveries  ranged  from  96  to  103%. 
Known  amounts  of  bromide  and  phosphate  were 
added,  separately,  to  several  other  waters,  which 
contained  bromide  or  phosphate.  Recovery  of 
added  bromide  and  phosphate  ranged  from  ap- 
proximately 95  to  104%.  No  recovery  data  were 
obtained  for  nitrite.  Chloride,  nitrate,  nitrite,  ortho- 
phosphate,  and  sulfate,  in  several  samples,  were 
also  determined  independently  by  automated  co- 
lorimetric  procedures.  An  automated  ion-selective 
electrode  method  was  used  to  determine  fluoride. 
Results  are  in  agreement  with  results  obtained  by 
ion  chromatography.  (USGS). 
W80-06244 


THE  TEMPORAL  VARIATIONS  OF  LEAD 
CONCENTRATION  IN  A  FRESHWATER 
LAKE, 

California  State  Coll.  Stanislaus,  Turlock.  Dept.  of 

Chemistry. 

J.  E.  Byrd.  and  M.  J.  Perona. 

Water,  Air,  and  Soil  Pollution,  Vol   13,  No  2,  p 

207-220,  June  1910.  9  Fig,  5  Tab,  13  Ref.  OWRT 

A-064-CAL(2). 

Descriptors:  "Lead.  "Lakes,  "Lake  sediments, 
"California,  Sampling,  Chemical  analysis,  Pollut- 
ants, Pollutant  identification,  Water  chemistry, 
Water  pollution,  Water  pollution  sources,  Boats, 
Temporal  distribution.  Variability,  Spatial  distribu- 
tion, Inflow,  Discharge(Water),  Mathematical 
models.  Model  studies.  Limnology. 

The  temporal  and  spatial  variations  in  the  Pb  con- 
centration of  a  freshwater  recreational  lake  were 
determined,  and  the  results  compared  with  daily 
records  of  lake  volume,  residence  time,  and 
number  of  boats  iaunched.  In  addition,  laboratory 
studies  were  carried  out  to  establish  the  influence 
of  sediment-water  interactions  on  the  Pb  concen- 
tration of  the  lake  water.  The  variation  in  the  Pb 
concentration  in  the  main  body  of  the  lake  was 
found  to  correlate  with  the  lake  volume.  This  fact, 
together  with  the  laboratory  studies  and  calcula- 
tions based  on  a  plug  flow  model,  suggests  that 
sediment-water  interactions  are  significant  in  con- 
trolling the  Pb  concentration  in  main  body  of  the 
lake.  On  the  other  hand,  boating  was  found  to  be 
imporant  in  controlling  the  Pb  concentration  in  the 
boat  dock  area.  The  water  in  this  area  is  subjected 
to  both  poor  mixing  and  heavy  boat  traffic.  (Sims- 
ISWS) 
W 80-062 5 3 


OXYGEN  TRANSPORT  IN  SALMON  SPAWN- 
ING GRAVELS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
R.  A.  Johnson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  p.  155-162.  1980.  3  Fig,  2  Tab,  21 
Ref.  OWRT  B-039-ALASO).  14-34-0001-8057. 

Descriptors:  "Gravel  "Oxygen,  "Salmonids, 
"Spawning,  Salmon.  Sediment  transport.  Water 
chemistry.  Dissolved  oxygen.  Flow  rates.  Fish 
management.  Fish  eggs.  Bottom  sediments,  Parti- 
cle size.  Mathematical  models. 

The  importance  of  understanding  transport  charac- 
teristics of  flow  through  gravel  media  is  discussed 
from  the  viewpoint  of  salmonid  enhancement  pro- 
grams. A  summary  of  the  important  features  of  the 
incubation  process  with  respect  to  mass  transport 
is  provided  along  with  appliable  theories  describ- 
ing flow  through  porous  media.  Data  obtained 
from  experiments  described  herein  are  used  to 
assess  the  accuracy  of  existing  correlations  for 
predicting  pressure  drops  across  gravel  substrates. 
It  is  found  that  available  hydraulic  relations  can  be 
used  to  predict  flow  velocity  magnitudes  in  gravel 
media  with  an  accuracy  of  +   or  -  50%  over  a 
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twofold  range  of  flow  rates,  providing  one  mea- 
surement of  head  loss  is  available  at  one  flow  rate. 
An  adaptation  of  the  Carman-Kozeny  equation  is 
found  to  be  suitable  for  calculating  the  influence  of 
fines  on  permeability.  The  importance  of  air  en- 
trapment on  flow  resistance  is  confirmed  experi- 
mentally and  modeled  using  available  correlations. 
Lastly,  the  applications  of  these  results  for  calcu- 
lating oxygen  transport  to  incubating  salmon  eggs 
and  minimum  water  flows  in  hatcheries  are  dis- 
cussed. (Deal-EIS) 
W80-06257 


NUTRIENT  MODELS  FOR  ENGINEERING 
MANAGEMENT  OF  PAMLICO  ESTUARY, 
NORTH  CAROLINA, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
D.  T.  Lauria,  and  C.  R.  O'Melia. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  220585, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Rpt.  No.  146,  July  1980. 
120  p,  29  Fig.  8  Tab.  OWRT  B-092-NQ2),  14-34- 
0001-6105. 

Descriptors:  'Simulation  analysis,  'Computer 
models,  Eutrophication,  'Nutrients,  Winter, 
Summer,  Nitrogen.  Phosphorus,  'Water  quality, 
Industrial  wastes,  'Algal  control,  Water  quality 
predicting,  Pamilco  Estuary(NC). 

Objectives  of  this  research  were:  to  develop  pre- 
dictive models  for  nutrients  and  associated  water 
quality  parameters  in  the  Pamlico  Estuary  for  use 
in  managing  that  aquatic  system,  to  calibrate  and 
verify  these  models  using  available  data,  to  use  the 
models  to  simulate  or  predict  water  quality  in  the 
Pamlico  Estuary  under  different  nutrient  loadings, 
and  to  use  the  model  to  evaluate  the  significance  of 
selected  physical,  chemical  and  biological  process- 
es in  the  estuary.  Two  steady-state,  one-dimension- 
al models  have  been  developed  and  verified.  One 
model,  designed  for  winter  conditions,  considers 
phosphorus  as  the  nutrient  limiting  algal  growth 
during  that  season.  The  second  model,  developed 
for  summer  seasons,  is  based  on  nitrogen  as  the 
limiting  nutrient  Simulations  using  these  models 
indicate  that  past  industrial  discharges  of  phospho- 
rus have  had  significant  effects  on  water  quality  in 
the  estuary.  Research  indicates  nitrogen  incorpo- 
rated into  algal  blooms  during  a  winter  season  is 
detained  in  estuary  sediments  until  the  following 
summer. 
W80-06267 


COMPARATIVE  TOXICITY  OF  ARSENIC 
COMPOUNDS  AND  THEIR  ACCUMULATION 
IN  INVERTEBRATES  AND  FISH, 

Environmental  Research  Lab.-Duluth.  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-06276 


SURVIVAL  OF  HYPOXIC  CONDITIONS  BY 
THE  POLYCHAETE  CIRRIFORMIA  TENTA- 
CULATA, 

Bedford  Coll.,  London  (England).  Dept.  of  Zoo- 
logy. 

R.  P.  Dales,  and  L.  M.  Warren. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom.  Vol  60,  p  509-516,  1980.  2  Fig,  2 
Tab,  17Ref. 

Descriptors:  'Oxygen  requirements,  'Animal  me- 
tabolism, 'Anaerobic  conditions,  Animal  physiol- 
ogy. Dissolved  oxygen,  Oxygen  sag.  Water  chem- 
istry. Biochemistry,  Amino  acids,  Benthic  fauna, 
'Polychaetes,  'Cirrifomia,  'Hemoglobin,  'Blood 
chemistry. 

Cirriformia  tentaculate  was  found  to  survive  limit- 
ed periods  without  oxygen  by  a  combination  of 
anaerobic  metabolism,  oxygen  storage  and  reduced 
metabolic  rate.  The  haemoglobin  has  an  extremely 
high  02-affinity.  a  pronounced  Bohr  shift  and  func- 
tions in  02-transport  and  storage  under  conditions 
of  extreme  hypoxia.  Anaerobic  metabolism  leads  to 
accumulation  of  succinate  and  alanine  together 
with  volatile  fatty  acids  which  are  excreted.  The 


adaptations  of  C.  tentaculate  to  hypoxic  conditions 
are  briefly  compared  with  those  of  other  faculta- 
tive anaerobes.  (Deal-EIS) 

W80-06278 


TOLERANCE  OF  INTERTIDAL  AMPHIPODS 
TO  FLUCTUATING  CONDITIONS  OF  SALIN- 
ITY, OXYGEN  AND  COPPER, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Zoo- 
logy. 

D.  A.  Ritz. 

Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom,  Vol.  60,  p.  489-498,  1980.  4  Fig, 
24  Ref. 

Descriptors:  'Bioassay,  'Amphipods,  'Copper, 
'Oxygen,  'Salinity,  Dissolved  Oxygen,  Oxygen 
Requirements,  Water  Chemistry,  Toxicity,  Mortal- 
ity, Metals,  Animal  Metabolism.  Methodology, 
'Gammarus,  Marinogammarus. 

Two  intertidal  amphipods,  Gammarus  duebeni  Lil- 
jeborg,  a  brackish-water  species,  and  Marinogam- 
marus marinus  (Leach)  a  marine  form  were  ex- 
posed to  fluctuating  salinities,  simultaneously  with 
periodic  oxygen  depletion  and  added  copper  In 
fluctuating  salinities  with  oxygen  depletion  of  the 
freshwater  phase,  additional  copper  did  not  addi- 
tively  or  synergistically  increase  mortality  in  M 
marinus.  The  periodic  exposure  to  clean  sea  water 
perhaps  permitted  removal  of  excess  copper.  The 
brackish  water  species,  G.  duebeni  suffered  no 
mortality  under  these  conditions.  Acute  mortality 
to  copper  in  flowing  conditions  was  greater  than  in 
static  conditions  presumably  because  the  copper 
concentration  was  continually  being  depleted  in 
the  latter.  These  results  suggest  that  conventional 
bioassays  using  static  and  constant  conditions  of 
environmental  factors  cannot  be  used  with  confi- 
dence to  predict  mortality  in  estuarine  animals 
Patterns  of  oxygen  uptake  under  conditions  of 
decreasing  oxygen  tension  showed  that  G  duebeni, 
the  brackish  water  species,  was  capable  of  regula- 
tion over  a  wide  range  of  oxygen  concentration. 
M.  marinus,  the  marine  species,  on  the  other  hand 
showed  no  such  powers  and  was  clearly  a  con- 
former.  (Deal-EIS) 
W80-06279 


GAS-LIQUID  CHROMATOGRAPHIC  DETER- 
MINATION OF  BAYER  73  IN  FISH,  AQUATIC 
INVERTEBRATES,  MUD,  AND  WATER, 

Fish  and  Wildlife  Service,   Warm   Springs,  GA. 

Southeastern  Fish  Control  Lab. 

C.  W.  Luhning,  P.  D.  Harman,  J.  B.  Sills,  V.  K. 

Dawson,  and  J.  L.  Allen. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  62,  No  5,  p  1141-1145,  1979.  3  Fig,  1 

Tab,  9  Ref. 

Descriptors:  'Pesticide  residues,  'Analytical  tech- 
niques, Gas  chromatography,  Chemical  analysis. 
Chemical  properties,  Rainbow  trout.  Carp,  Bass. 
Aquatic  insects.  Pesticide  kinetics.  'Bayer  73, 
'Tissue  analysis,  'Lampricides. 

A  gas-liquid  chromatographic  (GLC)  method  is 
described  for  determining  residues  of  Bayer  73  (2- 
aminoethanol  salt  of  2',5-dichloro-4'- 

nitrosalicylanilide)  in  fish  muscle,  aquatic  inverte- 
brates, mud,  and  water  by  analyzing  for  2-chloro- 
4-nitroaniline  (CNA),  a  hydrolysis  product  of 
Bayer  73.  Bayer  73  resideues  are  extracted  from 
fish  muscle  tissue,  invertebrates,  and  mud  with 
acetone-formic  acid,  and  partitioned  from  water 
samples  with  chloroform.  After  sample  cleanup  by 
solvent  and  acid-base  partitioning,  the  concentrat- 
ed extract  is  hydrolyzed  with  2N  NaOH  and 
H202.  The  CNA  is  then  partitioned  into  hexane- 
ethyl  ether  7  +  3)  and  determined  by  electron  cap- 
ture GLC.  Average  recoveries  were  88%  for  fish. 
82%  for  invertebrates,  82%  for  mud,  and  98%  for 
water  at  3  or  more  fortification  levels.  (Deal-EIS) 
W80-06282 


QUALITY  OF  WATER  AND  BOTTOM  SEDI- 
MENTS IN  THE  TRINITY  RIVER. 

Texas  Univ.  at  Arlington.  Dept.  of  Civil  Engineer- 
ing. 
S  R.  Qasim,  A.  T.  Armstrong.  J.  Corn,  and  B.  L. 


Jordan. 

Water  Resources  Bulletin,  Vol  16,  No  3,  p  522-531, 

June  1980.  2  Fig,  4  Tab.  14  Ref.  Army  DACW63- 

76-C-0140. 

Descriptors:  'Water  quality,  'Bottom  sediments, 
•Rivers,  'Laboratory  tests,  Sampling,  Bioassay, 
Sediments,  Pollutants,  Biochemical  oxygen 
demand,  Dissolved  oxygen,  Nitrogen,  Phosphorus, 
Carbon,  Heavy  metals,  Pesticides,  Pollutant  identi- 
fication, 'Trinity  River(TX). 

Data  were  developed  to  determine  the  quality  of 
water  and  bottom  sediments  in  the  Trinity  River 
and  the  mobility  of  various  contaminants  when 
bottom  sediments  were  mixed  with  the  river  water 
under  simulated  dredging  conditions.  Thirteen 
sampling  sites  were  selected.  A  number  of  chemi- 
cal tests  including  heavy  metals  and  pesticides 
were  conducted  on  river  water,  elutriates,  and 
bottom  sediments.  Static  bioassays  using  Daphnia 
magna  were  conducted  on  river  water  and  elu- 
triates. Results  indicated  that  the  river  in  the  upper 
reach  is  grossly  polluted  due  to  discharge  of 
wastewater  effluents  from  several  large  treatment 
plants.  High  concentrations  of  nitrogen,  phospho- 
rus, organic  carbon,  COD,  heavy  metals,  and  pesti- 
cides were  found  in  water  and  bottom  sediments 
The  concentrations  of  most  of  these  pollutants 
exceeded  the  EPA  recommended  limits.  Elutria- 
tion  gave  no  consistent  results,  perhaps  because  of 
release  or  uptake  of  contaminants  from  the  sedi- 
ments. High  mortality  of  D.  magna  were  also 
recorded  in  the  upper  reach  of  the  river.  The 
quality  of  water  and  bottom  sediments  gradually 
improved  in  lower  reaches.  (Sims-ISWS) 
W80-06304 


SAMPLING  FREQUENCY  SELECTION  FOR 
REGULATORY  WATER  QUALITY  MONITOR- 
ING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
J  C   Loftis.  and  R.  C  \*  ird 

Water  Resources  Bulletin.  Vol  16,  No  3,  p  501-507, 
June  1980.  8  Fig,  2  Tab,  13  Ref  EPA  R805759-01- 
0 

Descriptors:  'Water  quality.  'Monitoring,  'Net- 
work design,  'Statistical  models.  Mathematical 
models.  Model  studies.  Sampling,  Variability.  Sta- 
tistics, Networks.  Pollutants,  Dissolved  solids. 
Carbon,  Suspended  solids.  Hardness  (Water),  Ni- 
trates, Correlation  analysis.  Time  series  analysis. 

The  selection  of  sampling  frequencies  in  order  to 
achieve  reasonably  small  and  uniform  confidence 
interval  widths  about  annual  sample  means  or 
sample  geometric  means  of  water  quality  constitu- 
ents was  suggested  as  a  rational  approach  to  regu- 
latory monitoring  network  design.  Methods  were 
presented  for  predicting  confidence  interval  widths 
at  specified  sampling  frequencies  while  considering 
both  seasonal  variation  and  serial  correlation  of  the 
quality  time  series  Deterministic  annual  cycles 
were  isolated,  and  serial  dependence  structures  of 
the  autoregressive,  moving  average  type  were 
identified  through  time  series  analysis  of  historic 
water  quality  records.  The  methods  were  applied 
to  records  for  five  quality  constituents  from  a  nine- 
station  network  in  Illinois.  Confidence  interval 
widths  about  annual  geometric  means  were  com- 
puted over  a  range  of  sampling  frequencies  appro- 
priate in  regulatory  monitoring  Results  were  com- 
pared with  those  obtained  when  a  less  rigorous 
approach,  ignoring  seasonal  variation  and  serial 
correlation  was  used.  For  a  monthly  sampling  fre- 
quency the  error  created  by  ignoring  both  seasonal 
variation  and  serial  correlation  was  approximately 
8%.  Finally,  a  simpler  technique  for  evaluating 
serial  correlation  effects  based  on  the  assumption 
of  AR(1)  type  dependence  was  examined  It  was 
suggested  that  values  of  the  parameter  rho  sub  1.  in 
the~AR(l)  model  should  range  from  0  75  to  0.90 
for  the  constituents  and  region  studied  (Sims- 
ISWS). 
W  80-06306 


IRRIGATION  WATER  AND  SURFACE 
RUNOFF  QUALITY  AND  QUANTITY  IN 
CARSON  V  ALLEY.  NEVADA, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Nevada  Univ.,   Reno.   Div.   of  Plants,   Soil,  and 

Water  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06308 


COMPARISON  OF  TRACER  METHODS  AND 
PREDICTIVE  EQUATIONS  FOR  DETERMI- 
NATION STREAM-REAERATION  COEFFI- 
CIENTS ON  THREE  SMALL  STREAMS  IN 
WISCONSIN, 

Geological  Survey,  Madison,  WI,  Water  Re- 
sources Div.,  and  Wisconsin  Dept.  of  Natural  Re- 
sources, Madison. 
R.  S.  Grant,  and  S.  Skavroneck. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-193642, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water  Resources  Investigations 
80-19,  March  1980.  36  p,  12  Fig,  15  Tab,  47  Ref. 

Descriptors:  'Tracers,  'Streams,  *Reaeration, 
•Radioactivity  techniques,  Wisconsin.  Streamflow, 
Water  pollution,  Forecasting,  Methodology,  Esti- 
mating equations,  Measurement,  Oxygenation,  Dis- 
solved oxygen.  'Reaeration  coefficient,  'Nonra- 
dioactive tracers,  Dye  tracing. 

Four  modified  nonradioactive-tracer  methods  and 
20  predictive  equations  for  determination  of 
stream-reaeration  coefficients  in  three  small  Wis- 
consin streams  were  compared  with  the  radioac- 
tive-tracer method  developed  by  Tsivoglou.  Of  the 
four  modified-tracer  techniques,  the  propane-area 
technique,  which  measures  the  total  weight  of 
propane  gas  passing  stream-sampling  stations, 
yielded  the  least  mean  absolute  difference  of  11.0 
percent  compared  with  the  radioactive-tracer 
method.  The  propane  peak  concentration,  ethylene 
peak  concentration,  and  ethylene  total  weight 
methods  gave  mean  absolute  differences  of  18,  21, 
and  26  percent,  respectively.  The  top  five  ranking 
predictive  equations  were  as  follows:  Tsivoglou- 
Neal  with  18  percent  mean  error,  Negulescu-Ro- 
janski  with  21  percent,  Padden-Gloyna  with  23 
percent,  Thackston-Krenkel  with  29  percent,  and 
Bansal  with  32  percent.  (USGS). 
W80-06344 


NONPOINT-SOURCE  DISCHARGES  IN 
PEQUEA    CREEK    BASIN,    PENNSYLVANIA, 

1977, 

Geological  Survey,  Harrisburg,  PA,  Water  Re- 
sources Div. 

J.  R.  Ward,  and  D.  A.  Eckhardt. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175656, 
Price  codes:  A  06  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-88,  December  1979.  110  p,  20  Fig,  18  Tab,  16 
Ref. 

Descriptors:  'Pennsylvania,  'Agricultural  water- 
sheds, 'Streamflow,  'Storm  runoff,  'Water  qual- 
ity, Sampling,  Water  analysis,  Sediments,  Nitro- 
gen, Phosphorus,  Pesticides,  Path  of  pollutants, 
Land  use,  Hydrographs,  Data  collections,  'Pequea 
Creek  Basin(PA),  'Susquehanna  River(PA),  'Non- 
point  sources. 

A  study  of  Pequea  Creek  included  measurement  of 
streamflow  and  collection  of  water  and  bottom- 
material  samples  during  selected  base-flow  and 
storm  periods  from  February  to  December  1977. 
Samples  were  analyzed  for  nitrogen  and  phospho- 
rus species,  suspended  sediment,  organic  carbon, 
and  pesticides.  Daily  mean  constituent  concentra- 
tions and  discharges  transported  from  the  basin 
were  computed  for  a  gaging  station  near  the 
mouth.  Intermittent  constituent  mean  concentra- 
tions and  discharges  were  computed  for  storms  at 
the  six  subbasin  sites.  The  objective  of  this  project 
was  to  assess  the  magnitudes  and  types  of  nonpoint 
discharges  that  affect  the  water  quality  of  Pequea 
Creek.  The  project  included  the  determination  of 
(1)  the  total  discharges  of  suspended  sediment, 
nitrogen,  and  phosphorus  from  the  basin;  (2)  inter- 
mittent storm  and  base-flow  discharges  from  six 
subbasin  sites  of  varying  size,  geology,  and  land 
use,  (3)  the  difference  in  magnitudes  of  the  dis- 
charges during  base-flow  periods  and  storms;  and 
(4)  which  variables  most  affect  the  transport  of 


these  constituents.  The  yields  measured  from  the 
Pequea  Creek  basin  for  the  period  February  to 
December  1977  were  among  the  highest  measured 
in  the  lower  Susquehanna  River  basin.  Some  pre- 
liminary relations  between  constituents  were  exam- 
ined using  linear  regression  techniques  on  all  of  the 
data  for  each  site.  Direct  runoff  transported  the 
majority  of  the  suspended  sediment,  total  phospho- 
rus, and  suspended  organic  carbon  from  the  basin; 
the  other  constituents  were  transported  mainly 
during  base  flow.  (USGS). 
W80-06346 


STUDIES  TO  ASSESS  THE  FATE  OF  NITRO- 
GEN APPLIED  TO  TURF:  PART  I, 

Cornell  Univ.,  Ithaca,  NY.  Center  r  Environ- 
mental Research. 

K.  S.  Porter,  D.  R.  Bouldin,  S.  Pacenka,  R.  S. 
Kossack,  and  C.  A.  Shoemaker 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221153, 
Price  code:  A03  in  paper  copy,  A01  in  microfiche. 
Research  Project  Technical  Completion  Report, 
August  1980.  16  p.  5  Fi  ,  3  Tab,  7  Ref,  2  App. 
OWRT-A-086-NY  (1),  1 -+-34-0001 -8024. 

Descriptors:  'Nitrogen  cycle,  'Turf  grasses, 
•Lawns,  'Fertilizers,  Effects,  Groundwater,  Water 
quality,  'Long  Island(NY),  Nassau  County(NY), 
Suffolk  County(NY),  Soil  organic  nitrogen  levels. 

Ornamental  turfgrass  occupies  between  15  and  20 
percent  of  the  one  million  acres  of  land  in  Nassau 
and  Suffolk  Counties,  NY.  Earlier,  broad  studies  of 
the  influence  of  turf  maintenance  on  groundwater 
quality  pointed  out  the  potential  for  substantial 
impact  from  nitrogenous  fertilizers  and  shortages 
of  data  regarding  the  fates  of  applied  fertilizer. 
This  study  was  designed  to  examine  accumulation 
in  soil  organic  matter  as  one  potential  fate  of 
applied  nitrogen.  Based  on  an  age  cross-sectional 
survey  of  soil  organic  nitrogen  levels,  two  conclu- 
sions were  reached.  (1)  Under  Long  Island  condi- 
tions, there  is  a  relatively  low  capacity  for  soil 
organic  nitrogen  storage.  (2)  The  bulk  of  this  ca- 
pacity is  exhausted  after  5  to  10  years.  (Pacenka- 
NY). 
W 80-06365 


AUTOMATED  COLORIMETRIC  METHOD 
FOR  THE  DETERMINATION  OF  VANADIUM 
IN  FRESH  WATER, 

Department    of   Water    Affairs    (Pretoria)    South 

Africa.  Hydrological  Research  Inst. 

A.  T.  Basson,  and  P.  L.  Kempster. 

Water  SA  (Pretoria),  Vol  6,  No  2,  p  88-91,  April 

1980.  2  Fig,  2  Tab,  9  Ref. 

Descriptors:  'Water  analysis,  'Automation,  *Co- 
lorimetry,  Freshwater,  Analytical  techniques,  In- 
strumentation, Trace  elements,  Measurement,  Lab- 
oratory tests,  Evaluation,  Standards,  Performance, 
Reliability,  Variability,  Research  and  development, 
Equipment,  'Vanadium,  South  Africa. 

An  automated  catalytic  method  for  the  determina- 
tion of  vanadium  in  fresh  water  samples  is  de- 
scribed. The  gallic  acid/persulfate  method  was 
used  since  it  is  both  sensitive  and  convenient.  The 
apparatus  consisted  of  a  Technicon  AutoAnalyzer, 
peristaltic  pump,  colorimeter,  and  recorder.  Work- 
ing vanadium  standards  were  prepared  daily  in  the 
range  of  1  to  100  microgram  V  per  cubic  decime- 
ter and  these  were  used  to  set  the  instrument 
sensitivity.  Samples  were  analyzed  at  a  rate  of  30 
per  hour  and  a  control  sample  containing  400 
microgram  V  per  cubic  decimeter  gave  a  vanadi- 
um concentration  of  405  microgram  V  per  cubic 
decimeter.  Recovery  of  vanadium  added  to  water 
samples  gave  an  average  recovery  of  104%.  Inter- 
ference tests  were  also  carried  out  and  it  was 
concluded  that  the  automated  method  has  good 
reproducibility  and  accuracy  and  is  suitable  for 
batch  analysis  of  a  large  number  of  fresh  water 
samples.  (Sidney-IPA). 
W 80-063 7 2 


STRONG  AND  WEAK  ACIDS  IN  SURFACE 
WATERS  OF  SOUTHERN  NORWAY  AND 
SOUTHWESTERN  SCOTLAND, 


Norsk  Inst,  for  Vannforskning,  Oslo. 

A.  Henriksen,  and  H.  M.  Seip. 

Water  Research,  Vol  14,  No  7,  p  809-813,  1980.  2 

Fig,  4  Tab,  20  Ref. 

Descriptors:  'Water  quality,  'Acids,  'Lakes,  'Sur- 
face waters,  Streams,  On-site  investigations,  For- 
eign countries,  Hydrogen  ion  concentration,  Data 
collections,  Acid  streams,  Water  pollution,  Water 
sampling,  Acidic  water,  Analysis,  Aluminum,  Or- 
ganic acids.  Carbon,  Silica,  Pollutants,  'Norway, 
'Scotland,  Weak  acids,  Total  organic  carbon. 

As  part  of  their  studies  of  acidification  of  rivers 
and  lakes,  the  authors  measured  pH,  strong  and 
weak  acids,  as  well  as  concentrations  of  major  ions 
in  lake-water  samples  collected  regionally  in  south- 
ern Norway  and  in  samples  from  small  lakes  and 
creeks  in  the  New  Galloway  area,  Scotland.  Both 
sets  of  samples  show  a  similar  relationship  between 
strong  acid  and  H( -)- ^concentration  calculated 
from  the  pH  of  the  sample.  If  pH  is  higher  than 
about  5.5,  the  strong  acid  concentration  becomes 
negative,  corresponding  to  the  presence  of  bicar- 
bonate or  other  bases.  In  the  pH-range  from  4.8  to 
5.5  the  strong  acid  concentration  is  usually  posi- 
tive, but  less  than  the  H(  +  )-concentration,  indicat- 
ing contributions  from  weak  acids,  which  may 
have  existed  as  bases  before  excess  inputs  of  strong 
acids  started.  The  variance  in  weak  acid  concentra- 
tions in  lakes  in  southern  Norway  and  in  south- 
western Scotland  is  largely  explained  by  the  con- 
centrations of  organic  carbon  and  aluminum.  Be- 
cause of  increased  leaching  of  aluminum  from  the 
soil  in  areas  where  deposition  of  acid  components 
from  the  atmosphere  has  increased,  an  increase  in 
weak  acid  concentrations  has  probably  also  oc- 
curred. (Humphreys-ISWS). 
W80-06391 


ORGANOCHLORINE  INSECTICIDES  AND 
PCB  IN  THE  SURFICIAL  SEDIMENTS  OF 
LAKE  SUPERIOR  (1973), 

Ontario     Ministry     of    Agriculture     and     Food, 

Guelph.  Pesticide  Residue  Lab. 

R.  Frank,  R.  L.  Thomas,  H.  E.  Braun,  J.  Rasper, 

and  R.  Dawson. 

Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 

113-120,  1980.  4  Fig,  2  Tab,  20  Ref. 

Descriptors:  'Pesticide  residues,  'Lake  Superior, 
'Sediments,  Distribution  patterns,  Polychlorinated 
biphenyls,  Halogenated  pesticides,  DDE,  Endrin, 
Heptachlor,  Sampling,  Analysis,  On-site  data  col- 
lections, Maps,  Surveys,  Average,  Lake  basins, 
Measurement,  Gas  chromatography,  HEOD, 
Chlordane,  Mirex,  Endosulfan. 

Samples  of  Lake  Superior  sediment  at  0  to  3  cm 
depth  were  collected  in  1973  on  a  14.1  km  Univer- 
sal Transverse  Mercater  grid  to  map  the  concen- 
trations of  organochlorine  insecticides  and  PCB  in 
the  sediments.  The  405  sediment  samples  were 
extracted  and  subjected  to  gas  chromatographic 
analysis  to  determine  the  organochlorine  and  PCB 
concentrations.  Low  levels  of  DDE,  HEOD,  and 
PCB  were  found,  but  no  mirex,  heptachlor  epox- 
ide, endosulfan,  endrin,  or  chlordane  residues  were 
detected.  p.p'-DDE  was  detected  in  50%  of  the 
samples  and  concentrations  of  p.p'-DDE  were 
found  to  be  about  two  to  seven  times  higher  in  the 
depositional  basins  than  in  the  non-depositional 
zones.  HEOD  was  identified  in  99%  of  the  samples 
and  PCB  in  44%.  The  distribution  of  PCB  was 
fairly  uniform  throughout  the  sediment,  although 
slightly  higher  concentrations  were  noted  in  basins 
near  industrial  areas.  The  levels  of  p.p'-DDE. 
HEOD,  and  PCB  concentrations  were  lower  than 
values  reported  by  other  workers  because  more 
sediment  was  collected  per  sample  in  this  study. 
Mean  residue  concentrations  for  the  lake  are  about: 
p.p'-DDE.  .71  nanogram  per  gram;  HEOD,  below 
.25  nanogram  per  gram;  and  PCB,  3.3  nanogram 
per  gram.  (Sidney-IPA). 
W80-06440 


LIMNOLOGICAL  SAMPLING  INTENSITY  IN 
LAKE  ST.  CLAIR  IN  RELATION  TO  DISTRI- 
BUTION OF  WATER  MASSES. 

Ontario  Ministry  of  Natural  Resources.  Wheatley. 
Fisheries  Research  Station. 
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4 


J.  H.  Leach. 

Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 

141-145,  1980.  5  Fig,  21  Ref. 

Descriptors:  *Limnology,  'Sampling,  'Distribu- 
tion patterns,  'Frequency,  'Mathematical  studies. 
Rivers,  Water  quality,  Physical  properties.  Chemi- 
cal properties,  Winds,  Turbulence,  Wind  tides, 
Lakes,  Water  properties,  Surveys,  Mapping,  On- 
site  data  collections,  Lake  Huron,  Environment, 
Channels,  Variability,  Homogeneity,  Nutrients, 
Correlation  analysis.  Statistical  models,  Lake  St. 
Clair. 

A  reduction  in  the  number  of  water  samples  neces- 
sary for  water  quality  monitoring  of  Lake  St.  Clair 
is  proposed.  Factor  and  cluster  analyses  were  car- 
ried out  on  physical  and  chemical  data  obtained  in 
1974  to  compare  sampling  stations  while  consider- 
ing all  variables  simultaneously.  Two  stable  water 
masses  were  identified,  one  mass  consisting  mainly 
of  Lake  Huron  water  flowing  from  the  main  chan- 
nels of  the  St.  Claire  River,  and  a  southeastern 
mass  of  more  stable,  nutrient-rich  water  from  the 
Sydenhan  and  Thames  Rivers  of  Ontario.  Wind 
direction  did  have  some  influence  on  the  clustering 
of  the  sampling  stations,  but  the  two  major  discrete 
water  masses  remained  intact.  Data  from  just  two 
or  three  index  stations  within  the  water  masses 
would  provide  sufficient  information  for  an  evalua- 
tion of  the  offshore  Lake  St.  Clair  environment. 
Index  data  for  several  variables  over  a  5-year 
period  for  one  station  provided  a  good  estimate  for 
the  whole  water  mass.  Two  sampling  stations  in 
Lake  St.  Clair  would  provide  all  the  necessary 
environmental  data  with  little  loss  of  resolution. 
(Sidnev-IPA). 
W 80-06443 


POLYCHLORINATED  BIPHENYL  CONTAMI- 
NATION IN  SURFICIAL  SEDIMENTS  OF 
NORTHEASTERN  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor,  MI.  Dept.  of  Envi- 
ronmental and  Industrial  Health. 
M.  S.  Simmons,  D.  I.  Bialosky,  and  R.  Rossmann. 
Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 
167-171,  1980.  4  Tab,  21  Ref. 

Descriptors:  'Polychlorinated  biphenyls.  'Lake 
Michigan,  'Bottom  sediments,  'Testing.  'Correla- 
tion analysis,  Pesticide  residues.  Pollutants.  Water 
pollution  sources,  Water  pollution.  Sediments, 
Clays,  Silts,  Fallout,  Sediment  control.  Organic 
compounds,  Deposition(Sediments).  Chemical  pre- 
cipitation. Testing  procedures.  Gas  chromato- 
graphy. Carbon.  Average,  Sampling. 

The  polychlorinated  biphenyl  (PCB)  concentra- 
tions in  the  sediments  of  northeastern  Lake  Michi- 
gan were  determined  and  the  data  were  correlated 
with  sediment  composition.  Samples  of  the  surfi- 
cial  sediments  were  collected  in  areas  where  there 
is  little  local  urbanization  and  industrialization  and 
analyzed  by  gas  chromatography.  The  concentra- 
tion of  PCBs  in  the  sediment  test  samples  were 
relatively  low.  ranging  from  1.6  to  6.7  microgram 
per  liter  and  these  values  fall  at  or  even  below  the 
low  end  range  of  values  observed  by  other  re- 
searchers. The  PCB  concentrations  exhibited  no 
distinct  geological  trends  suggesting  a  diffuse 
source  of  PCBs,  such  as  atmospheric  deposition. 
The  concentration  of  PCBs  is  highly  correlated 
with  the  organic  content  in  the  sediment  (r  =  .93) 
and  the  silt-clay  fraction  (r  =  .98).  The  organic 
carbon  content  is  also  highly  correlated  with  the 
silt-clay  fraction  in  the  sediment  samples.  These 
results  of  this  study  probably  cannot  be  generalized 
for  the  entire  northeastern  Lake  Michigan  region. 
(Sidnev-IPA). 
W80-06447 
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MOVEMENT  OF  NITROGEN   AND  CARBON 
FROM  A  SEPTIC  SYSTEM  DRAINFIELD, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

J.  L.  Starr,  and  B.  L.  Sawhney 

Water,  Air.  and  Soil  Pollution,  Vol   13.  No   I,  p 

113-123.  March  1980  5  Fig,  14  Ref. 


Descriptors:  'Septic  tanks,  'path  of  pollutants, 
'Carbon,  'Nitrogen,  Sampling,  Soil  water, 
Precipitation(Atmospheric),  Effluents,  Nitrogen 
compounds,  Nitrates,  Ammonia,  Waste  disposal, 
Domestic  wastes,  Water  pollution  sources. 

A  septic  system  drainfield  that  had  been  in  use  for 
6  yr  was  instrumented  to  study  the  vertical  and 
horizontal  movement  of  N  and  C.  The  original 
system  was  designed  so  that  the  effluent  from  the 
septic  tank  could  be  diverted  to  either  of  two 
parallel  leaching  trenchs  Each  trench  contained 
three  precast  leaching  chambers  (1.22  m  x  2.44  m  x 
0.3  m)  placed  end  to  end  at  a  depth  of  1.4  m.  Since 
installation  each  trench  had  been  used  alternately 
for  6  mo  periods.  In  each  of  the  2  yr  of  this  study, 
effluent  be^an  to  pond  in  the  leaching  chamber 
within  24  h  after  ihe  effluent  was  directed  to  that 
trench.  Approximately  100  days  were  required  to 
develop  a  quasi  steady  state  with  respect  to  the 
depth  of  ponding  and  concentrations  of  N  and  C  in 
the  soil  solution.  In  both  years  of  the  study  about 
25%  of  the  influent-N  was  mineralized.  However, 
in  the  first  year  very  little  nitrification  occurred 
while  in  the  second  year  essentially  all  of  the  NH4 
in  the  soil  profile  was  nitrified  and  moved  without 
apparent  loss  to  the  groundwater  These  differ- 
ences in  N  transformatin  appeared  to  be  indirectly 
controlled  by  rainfall  with  50%  less  precipitation 
received  in  the  second  than  in  the  first  year  (Sims- 
ISWS) 
W  80-062 12 


METAL     CONCENTRATIONS     IN     MARINE 
SEDIMENTS  FROM  LEBANON. 

ARABCONSULT,  Beirut  (Lebanon). 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06213 


INVESTIGATION  OF  LAKE  ONTARIO 
WATER  QUALITY  NEAR  PORT  GRANBY  RA- 
DIOACTIVE WASTE  MANAGEMENT  SITE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

R   W.  Durham,  and  S.  R  Joshi. 
Water,  Air,  and  Soil  Pollution.  Vol  13,  No  1.  p  17- 
26,  March  1980.  1  Fig.  2  Tab.  1 1  Ref 

Descriptors:  'Water  pollution,  'Radioactive 
wastes,  'Lake  Ontario,  Sampling.  Surveys.  Data 
processing.  Analytical  techniques.  Radioactive 
waste  disposal.  Pollutants,  Path  of  pollutants. 
Water  pollution  sources.  Radium  radioisotopes. 
Arsenic  radioisotopes.  Nitrates,  Water  quality, 
Lakes. 

The  concentrations  of  226Ra.  As.  and  N03(-)  have 
been  measured  in  Lake  Ontario  waters  off  Eldor- 
ado Nuclear  Limited's  Port  Granby  radioactive 
waste  management  site.  Only  one  sample  gave  a 
226Ra  value  higher  than  the  Ontario  criterion  for 
public  surface  water  supplies,  the  highest  levels  of 
As  and  No3(-)  were  below  the  Ontario  criteria. 
The  leachate  plume  appears  to  move  parallel  to  the 
shoreline  in  the  direction  of  the  prevailing  wind 
but  disperses  rapidly  reaching  ambient  levels 
within  150  m  of  the  source  The  leaching  of  these 
pollutants  has  only  a  minor  effect  on  the  lake  water 
qualitv.  (Sims-ISWS) 
W80-06214 


QUALITY      OF     TIGRIS      RIVER      PASSING 
THROUGH  BAGHDAD  FOR  IRRIGATION. 

Environmental  Pollution  Research  Centre.  Bagh- 
dad (Iraq). 
For  primary  bibliographic  entrv  see  Field  5A. 

W80-06215" 


SIMULATION  OF  EFFECTS  OF  URBANIZA- 
TION ON  STORMWATER  RUNOFF  AND 
QUALITY, 

Tennessee  Univ.,  Know  ille.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  4C. 

W'80-06223" 


LAKE  ERIE:  A  NEW  PROGNOSIS. 

Ohio  State  Univ.,  Columbus.  Dept  of  Agronomy. 


T.  S.  Logan,  and  S.  M.  Yaksich. 

Water  Spectrum,  Vol  12,  No  3,  p  26-34,  Summer 

1980.  9  Fig. 

Descriptors:  'Lake  Erie,  'Water  pollution  sources, 
'Water  quality,  'Nutrient  removal,  Fertilizers, 
Phosphorous  compounds.  Pesticide  residues,  Farm 
wastes,  Heavy  metals,  Municipal  wastes,  Erosion, 
Erosion  control,  Land  management,  Topography, 
Soil  management,  Cultivation,  Drainage  effects. 
Industrial  wastes,  'Water  pollution  control. 

The  process  of  recovery  for  and  the  continuing 
pollution  problems  of  Lake  Erie  are  discussed 
Lake  Erie  is  the  smallest  of  the  Great  Lakes  and  its 
small  volume  has  helped  speed  its  rehabilitation. 
Excessive  nutrient  loading  by  nitrogen  and  phos- 
phorous compounds  has  caused  algae  growths, 
drinking  water  problems,  and  depletion  of  the 
oxygen  supply  in  the  lake  Heavy  metal  and  pesti- 
cide concentrations  will  continue  to  be  a  concern 
Reduction  in  the  phosphorous  loads  to  Lake  Erie 
to  a  goal  of  11,000  metric  tons  per  year  is  neces- 
sary to  eliminate  the  oxygen  depletion  problem 
Discrete  'point  sources'  of  phosphorous  from  mu- 
nicipal and  industrial  outfalls  may  be  controlled, 
but  'diffuse  source'  loading  (about  44%  of  the  load) 
mostly  from  farm  runoff  is  difficult  to  control.  Soil 
erosion  transports  the  soil-attached  (particulate) 
phosphorous  into  the  lake  and  this  process  is  under 
careful  investigation.  The  land-use  and  soil-type 
data  for  the  Lake  Erie  drainage  basin  has  been 
compiled  by  the  Corps  of  Engineers  and  possible 
solutions  have  been  proposed.  Reduced  tillage 
practices  with  less  underturning  of  the  soil  can 
control  erosion  and  therefore,  phosphorous  pollu- 
tion. This  control  method  is  presently  being  dem- 
onstrated by  the  Honey  Creek  Watershed  Manage- 
ment Project  in  northern  Ohio.  The  restoration  of 
Lake  Erie  has  made  significant  progress.  (Sidnev- 
IPA) 
W80-06233 


TRAVELTIME,  UNTTE-CONCENTRATION, 
LONGITUDINAL-DISPERSION,  AND  REAER- 
ATION CHARACTERISTICS  OF  UPSTREAM 
REACHES  OF  THE  YAMPA  AND  LITTLE 
SNAKE  RIVERS,  COLORADO  AND  WYO- 
MING. 

Geological  Survey.  Lakewood.  Co  Water  Re- 
sources Div. 

D  P  Bauer,  R  E  Rathbun.  and  H  W  Lowham 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80-129521. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
78-122.  November  1979.  66  p.  22  Fig,  12  Tab.  39 
Ref 

Descriptors:  'Model  studies,  'Rivers,  'Colorado. 
'Wvoming.  Streamflow.  Water  pollution.  Regres- 
sion analysis.  Analytical  techniques.  Simulation 
analysis.  Mathematical  models.  Equations.  Travel 
time,  Dispersion.  Velocity.  Shear  drag.  Tracers. 
Dye  releases.  'Yampa  River(CO).  Little  Snake 
River(Colo-Wyo) 

Measurements  were  made  along  a  58-mile  reach  of 
the  Yampa  Riser  in  Colorado  and  a  77-mile  reach 
of  the  Little  Snake  River  in  Colorado  and  Wyo- 
ming to  determine  traveltime.  unit-concentration, 
and  longitudinal-dispersion  characteristics  Two 
traveltime.  unit-concentration,  and  dispersion  anal- 
yses were  made  along  the  Yampa  River  when  its 
average  streamflow  was  approximately  100  and 
3.400  cu  ft/s;  three  traveltime.  unit-concentration, 
and  dispersion  analyses  were  made  along  the  Little 
Snake  River  when  its  average  streamfow  wa\  ap- 
proximately 200.  600,  and  1.600  cu  ft/s.  Reaeration 
coefficients  were  determined  only  for  the  Yampa 
River,  when  its  average  streamflow  was  approxi- 
mately 100  cu  ft/s.  Traveltime  and  unit-concentra- 
tion simulations  were  made  using  a  mathematical 
model.  Data  collected  for  the  Little  Snake  River 
when  the  average  streamflow  was  approximately 
600  cu  ft/s  were  used  as  a  check  of  model-simula- 
tion accuracy.  Traveltime  simulations  compared  to 
within  5%.  and  unit-concentration  simulations 
were  w  ithin  30  to  40%  of  the  measured  flow  daia 
Longitudinal-dispersion  coefficients  ranged  from 
400  to  6.050  sq  ft/s  for  the  two  streams.  Reaeration 
coefficients  for  the  Yampa  River,  adjusted  to  20 
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degrees  Celsius,  ranged  from  6.04  to  33.4  per  day. 
Two  semi-empirical  equations  gave  reaeration  co- 
efficients in  best  agreement  with  measured  reaera- 
tion coefficients.  Absolute  errors  of  estimate  for 
these  equations  were  11.8  and  17.3%.  (USGS) 
W80-06239 


EFFECT  OF  SURFACE  COAL  MINING  ON 
THE  HYDROLOGY  OF  CROOKED  AND 
TURKEY  CREEK  BASINS,  JEFFERSON 
COUNTY,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

C.  Puene,  and  J.  G.  Newton. 

Geological  Survey  Water-Resources  Investigations 
79-91,  August  1979.  39  p,  18  Fig,  5  Tab,  21  Ref. 

Descriptors:  *Coal  mine  wastes,  'Water  pollution 
effects,  'Streams,  'Alabama.  'Mine  drainage,  Sedi- 
ment yield,  Streamflow,  Water  quality,  Water 
chemistry,  Path  of  pollutants,  'Warrior  coal 
field(AL),  'Jefferson  County(AL). 

Streamflow,  sediment  yield,  and  water  quality 
were  monitored  from  October  1975  through  May 
1977  to  determine  the  impact  of  surface  coal 
mining  on  the  hydrology  of  Crooked  and  Turkey 
Creek  basins  in  Jefferson  County,  Alabama.  The 
basins  are  in  the  northeast  part  of  the  Warrior  coal 
field.  Coal  is  and  has  been  mined  from  the  Blue 
Creek,  Mary  Lee,  and  and  Newcastel  coal  beds  in 
the  Mary  Lee  group.  Results  show  water-quality 
degradation,  increased  sediment  yields,  and  in- 
creased low  flow  in  most  tributaries  draining 
mined  areas.  The  impact  of  mine  drainage  and 
sediment  yield  from  mined  subbasins  on  water  in 
the  main  stem  of  Turkey  Creek  was  small  due  to 
the  alkalinity  of  the  water  in  the  creek  and  to 
dilution  ratios  that  ranged  from  1:30  to  1:300.  Mine 
drainage  has  affected  the  quality  of  water  in 
Crooked  Creek.  The  dissolved  solids  concentration 
in  water  downstream  from  the  mined  areas  was  as 
much  as  7  times  greater  than  that  in  water  in 
unmined  parts  of  the  basin.  The  sediment  yield  to 
Crooked  Creek  was  lower  in  the  mined  area  than 
in  the  unmined  segment  of  the  stream.  The  lower 
yield  is  due,  in  part,  to  the  trapping  of  sediment  in 
sediment  ponds  in  the  mines  and  in  a  swamp  down- 
stream from  the  mines.  (USGS) 
W80-06240 


HYBRID  COOLING  SYSTEM  THERMODY- 
NAMICS AND  ECONOMICS, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

A.  R.  Giaquinta,  T.  E.  Croley,  II,  and  T.  D.  Hsu. 
Journal  of  the  Energy  Division,  American  Society 
of  Civil  Engineers,  Vol.  106,  No.  EY1,  Proceed- 
ings Paper  15319,  p  89-107,  April  1980.  9  Fig,  2 
Tab,  16  Ref,  1  Append.  OWRT  A-061-IA(2),  14- 
31-0001-5201. 

Descriptors:  'Cooling  Water,  'Powerplants, 
'Thermodynamics,  'Economics,  Model  studies, 
Mathematical  models,  Design,  Thermal  power- 
plants,  Energy,  Heat,  Optimization,  Costs,  Cool- 
ing, Equipment,  Cooling  towers,  Rivers,  Evapora- 
tion, Water  supply,  Cooling  systems,  Back  pres- 


Wet  cooling  towers  can  be  used  as  'helper'  systems 
with  once-through  cooling  at  riverside  power- 
plant  sites  where  the  permissible  river  heat  assimi- 
lation capacity  is  inadequate  to  absorb  all  of  the 
waste  heat.  A  comprehensive  computer  model  was 
used  for  the  thermodynamic  analysis,  economic 
assessment,  and  optimum  design  of  once-through/ 
wet  tower  hybrid  cooling  systems.  Several  differ- 
ent configurations  were  investigated,  and  results 
were  presented  for  an  1,150  MW  nuclear  power 
plant  located  on  the  Missouri  River  at  Sioux  City, 
Iowa.  The  hybrid  cooling  system  arranged  in  a 
series  water  path  with  a  partially  closed-cycle  loop 
appears  to  be  the  most  economical  configuration 
for  the  site  conditions  studied  when  zero  water 
costs  are  used.  Comparison  of  hybrid  systems  with 
once-through  cooling  and  closed-cycle  wet  tower 
systems  indicated  that  hybrid  cooling  systems  are 
economically  superior.  A  trade-off  function  be- 
tween total  cost  and  water  evaporation  was  pre- 
sented to  indicate  the  best  hybrid  arrangement  for 


sites   where   water   availability    is   limited.    (Sims- 

ISWS). 

W 80-062 50 


THE  TEMPORAL  VARIATIONS  OF  LEAD 
CONCENTRATION  IN  A  FRESHWATER 
LAKE, 

California  State  Coll.  Stanislaus,  Turlock.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06253 


EVALUATION  OF  THE  IMPACT  OF  TEXAS 
LIGNITE  DEVELOPMENT  ON  TEXAS  WATER 
RESOURCES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  4C. 

W80-06261 


COLUMN  DYNAMICS  OF  TERNARY  ION  EX- 
CHANGE PART  I:  DIFFUSIONAL  AND  MASS 
TRANSFER  RELATONS, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 

5.  O.  Omatete,  R.  N.  Clazie,  and  T.  Vermeulen. 
The  Chemical  Engineering  Journal.  Vol  19,  p  229- 
240,    1980.    (California    Water    Resources   Center 
Project  S- 172). 

Descriptors:  'Ion-Exchange,  'Diffusion,  'Thermo- 
dynamics, 'Mass  transfer,  Equations,  Numerical 
analysis. 

The  complete  multicomponent  ion-exchange  diffu- 
sion equations  based  on  irreversible  thermodynam- 
ics and  their  approximations  by  the  Nernst-Planck 
model  or  the  Fick's  law  model  are  all  put  in  the 
same  algebraic  form.  Their  differences  occur  only 
in  the  definition  of  the  diffusion  coefficients.  Multi- 
component  diffusion  coefficients  are  related  to 
those  in  binary  systems  by  either  the  Nernst- 
Planck  or  Fick's  law  model.  Using  a  linear  driving 
force  approximation  for  the  flux  equations,  similar 
relationships  are  developed  for  estimation  multi- 
component  (ternary)  mass  transfer  coefficients 
based  on  the  analysis  of  binary  data.  Hence  from 
binary  data  and  these  relationships,  multicompon- 
ent effluent  concentration  histories  may  be  predict- 
ed numerically.  (See  also  W80-06271)  (Snyder- 
California) 
W80-06270 


COLUMN  DYNAMICS  OF  TERNARY  ION  EX- 
CHANGE PART  II:  SOLUTION  MASS  TRANS- 
FER CONTROLLING, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 

O.  O.  Omatete,  R.  N,  Clazie,  and  T.  Vermeulen. 
The  Chemical  Engineering  Journal,  Vol  19,  p  241- 
250,    1980.    (California    Water    Resources   Center 
Project  S- 172). 

Descriptors:  'Ion-Exchange,  'Diffusion,  'Thermo- 
dynamic, 'Mass  transfer,  Model  studies,  Ternay 
system(Ag-Na-H). 

The  nonequilibrium  theory  for  column  dynamics 
of  multicomponent  ion  exchange  has  been  evaluat- 
ed using  the  ternary  system  Ag-Na-H  at  a  total 
solution  concentration  of  0.05  N  (0.05  M)  so  that 
solution  mass  transfer  controls  the  exchange.  Ter- 
nary mass  transfer  coefficients  have  been  related  to 
binary  values  by  both  simple  (constant)  and  im- 
proved (concentration-dependent)  Fick's  law 
models,  as  well  as  by  simple  and  improved  Nernst- 
Planck  models.  Binary  coefficients  of  all  four  types 
were  obtained  directly  from  constant-pattern 
binary  break  throughs  and  the  individual-compo- 
nent Nerst-Planck  coefficients  were  derived  from 
the  binary  coefficients.  Using  each  of  the  four 
models,  ternary  effluent  concentration  histories 
(ECH)  were  predicted  using  the  method  of  charac- 
teristics. All  the  models  predicted  effluent  concen- 
tration histories  that  matched  closely  the  experi- 
mental ones,  indicating  that  either  model  may  be 
used  satisfactorily  for  prediction,  the  simple 
models  are  preferred  to  the  improved  ones  since 
they  contain  fewer  parameters.  (See  also  W80- 
06270)  (Snyder-California) 
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W80-06271 


BIOTRANSFORMATION  OF  SELECTED 
CHEMICALS  BY  FISH, 

National  Fishery  Research  Lab.,  LaCrosse,  WI. 
J.  L.  Allen,  V.  K.  Dawson,  and  J.  B  Hunn. 
In:  Pesticide  and  Xenobiotic  Metabolism  in  Aquat- 
ic Organisms,  MA.Q.  Khan,  J.  J.  Lech  and  J.  J. 
Menn,  Ed.,  ACS  Symposium  Series,  No.  99,  p. 
121-129,  1979.  1  Fig,  36  Ref. 

Descriptors:  'Fish  Physiology,  'Freshwater  Fish, 
'Pesticide  Kinetics,  Animal  Metabolism,  Rainbow 
Trout,  Carp,  Sockeye  Salmon,  Chemical  Reac- 
tions, Biochemistry,  Chemical  Properties,  Path  of 
Pollutants,  Chemical  Analysis,  'Biotransformation, 
*TFM,  'Bayer  73,  'Lampricides,  'Fish  Anesthe- 
tics, Anesthetics,  'Piscaine,  'MS-222,  'Thanite, 
'Dinitramine,  'Tissue  Analysis. 

Biotransformation  of  selected  chemicals  by  fresh- 
water fish  is  accomplished  through  a  diversity  of 
biochemical  pathways.  Biliary  and  renal  excretion 
of  glucuronide  conjugates  of  two  lampricides,  3- 
trifluoromethyl-4-nitrophenol  (TFM)  and  2',  5- 
dichloro-4'-nitrosalicy!anilide  (Bayer  73),  have 
been  demonstrated.  Glucuronide  conjugation  has 
also  been  demonstrated  with  the  fish  anesthetic,  2- 
amino-4-phenylthiazole  (Piscaine).  Preliminary 
studies  have  indicated  that  fish  are  capable  of 
hydrolyzing  Bayer  73  to  two  fragments,  5-chloro- 
salicylic  acid  and  2-chloro-4-nitroaniline.  Hydroly- 
sis of  the  ester  linkage  of  methane  sulfonate  of  m- 
aminobenzoic  acid  ethyl  ester  (MS-222)  to  form  m- 
aminobenzoic  acid  has  been  shown  in  freshwater 
and  saltwater  fish.  Amino  groups  in  MS-222  and 
Piscaine  are  subject  to  N-acetylation.  Most  of  the 
acid  metabolites  of  the  fish  anesthetics  are  excreted 
renally.  Dealkylation  of  a  substituted  amine  was 
shown  by  the  stepwise  deethylation  of  dinitramine 
(N3,  N3-diethyl-2,  4-dinitro-6-trifluoromethyl-m- 
phenylenediamine)  in  carp  (Cyprinus  carpio).  Fish 
are  also  capable  of  biotransformation  involving 
substitution;  fish  exposed  to  Thanite  (isobornyl 
thiocyanoacetate)  apparently  release  cyanide  by 
substituting  a  methyl  group  to  form  isobornyl-a- 
(methylthio)acetate.  (Deal-EIS). 
W80-06275 


COMPARATIVE  TOXICITY  OF  ARSENIC 
COMPOUNDS  AND  THEIR  ACCUMULATION 
IN  INVERTEBRATES  AND  FISH, 

Environmental  Research  Lab.-Duluth,  MN. 

R.  L.  Spehar,  J.  T.  Fiandt,  R.  L.  Anderson,  and  D. 

L.  DeFoe. 

Archives    of   Environmental    Contamination    and 

Toxicology,  Vol.  9,  p.  53-63,  1980.  4  Fig,  2  Tab,  39 

Ref. 

Descriptors:  'Arsenic  Compounds,  'Toxicity,  'In- 
vertebrates, 'Rainbow  Trout,  Daphnia,  Snails, 
Amphipoda,  Stoneflies,  Bioassay,  Path  of  Pollut- 
ants, Aquatic  Insects.  Mortality,  Reproduction. 
'Arsenic,  'Bioaccumulation,  'Tissue  Analysis,  Ar- 
senic III,  Arsenic  V,  Arsenates. 

The  toxicity  of  arsenic  III.  arsenic  V,  sodium  di- 
methyl arsenate,  and  disodium  methyl  arsenate  to 
stoneflies,  snails,  amphipods.  and  trout,  and  the 
bio-accumulation  of  these  compounds  were  studied 
during  a  28-day  flow-through  test.  Daphnia  magna 
were  exposed  for  21  days  in  static  tests  to  deter- 
mine life-cycle  effects.  All  animals  were  exposed  to 
concentrations  of  approximately  100  and  1000 
microg/L  (as  arsenic)  of  each  of  the  compounds. 
Arsenic  III,  the  most  toxic  compound,  caused  a 
significant  reduction  in  the  survival  of  amphipods 
at  1000  microg  As/L  after  seven  davs.  None  of  the 
compounds  significantly  affected  the  survival  of 
other  test  species  after  28  days  or  reduced  young 
production  in  Daphnia  after  14  days  of  exposure. 
The  concentration  of  accumulated  arsenic  in  stone- 
flies, snails,  and  Daphnia  was  as  much  as  131.  99. 
and  219  times  greater  than  the  water  concentra- 
tion, whereas  amphipods  and  rainbow  trout  con- 
tained arsenic  residues  similar  to  the  controls.  Resi- 
dues in  stoneflies.  snails,  and  Daphnia  exposed  to 
1000  microg  As/L  were  higher  than  those  in  ani- 
mals exposed  to  100  microg  As/L.  but  appeared  to 
reach  a  steady  state  after  14  days.  Total  arsenic- 
accumulation  was  greatest  in  organisms  exposed  to 


25 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

inorganic  arsenic,   particularly   at    100  microg/L. 

(Deal-EIS). 

W80-06276 


UPTAKE,  METABOLISM,  AND  ELIMINA- 
TION OF  THE  LAMPRICIDE  3-TRIFLUORO- 
METHYL-4  NITROPHENOL  BY  LARGE- 
MOUTH  BASS  (MICROPTERUS  SALMOIDES), 

Fish   and   Wildlife   Service,   Warm   Springs,   GA. 
Southeastern  Fish  Control  Lab. 
D.  P.  Schultz,  P.  D.  Harman,  and  C.  W.  Luhning. 
Journal  of  Agricultural  and  Food  Chemistry,  Vol 
27,  No  2,  p  328-331,  1979.  <  Tab,  12  Ref. 

Descriptors:  *Pesticide  kinetics,  'Pesticide  resi- 
dues, *Bass,  *Fish  phsiology,  Animal  metabolism. 
Biochemistry,  Absorption,  Tracers,  Carbon  radioi- 
sotopes, Radiochemical  analysis,  'TFM,  'Lampri- 
cides,  *Bioaccumulation,  'Tissue  analysis. 

Largemouth  bass  exposed  to  a  1.0  microg  mL 
solution  of  the  lampricide  3-trifluoromethy  1-4 
nitro(14C)phenol(TFM)  for  up  to  24  h  accumulat- 
ed radioactive  residues  in  all  tissues  analyzed  at 
each  of  five  successive  sampling  periods.  Maxi- 
mum concentrations  occurred  after  8  h  in  brain 
and  muscle  and  after  12  h  in  blood,  liver,  kidniey, 
and  head  plus  viscera.  Concentrations  of  radioac- 
tivity in  the  bile  increased  throughout  the  experi- 
ment. In  a  second  group  of  fish  exposed  to  1.0 
microg  mL  of  (14QTFM  for  12  h  and  then  trans- 
ferred to  lampricide-free  flowing  water,  the  con- 
centration of  radioactive  materials  in  tissues  gener- 
ally decreased  with  time  throughout  a  72-h  elimi- 
nation period.  No  TFM  was  detected  in  muscle 
tissue  12  h  after  the  fish  were  transferred  to  lampri- 
cide-free water.  The  presence  of  conjugated  TFM 
in  the  bile  was  confirmed.  Hexane/ether  extracts 
contained  (14C)TFM  and  other  unidentified  14C 
materials  from  muscle  and  head  plus  viscera, 
whereas  methanol  extracts  taken  after  the  hexane/ 
ether  extraction  contained  only  a  negligible 
amount  of  (14C)TFM  but  large  quantities  of  un- 
identified, polar  14C  compounds  (Deal-EIS) 
W80-06281 


DIELDRIN   IN   A   RIVER  CATCHMENT  AND 
POTENTIAL  METHODS  OF  REMOVAL, 

Plymouth  Polytechnic  (England),  Dept.  of  Envi- 
ronmental Sciences. 
For   primary   bibliographic   entry   see   Field    5D. 

W80-06283 


A  HYDROGEOCHEMICAL  SURVEY  OF  THE 
CHALK  GROUNDWATER  OF  THE  BANSTEAD 
AREA,  SURVEY,  WITH  PARTICULAR  REFER- 
ENCE TO  NITRATE, 

Water  Research  Centre,  Marlow  (England).  Re- 
sources Div. 

C.  P.  Young,  and  M.  Morgan-Jones. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  34,  No  3,  p  213-236,  May  1980.  13 
Fig,  7  Tab.  33  Ref. 

Descriptors:  'Hydrogeology,  'Groundwater, 
'Water  quality,  'Nitrates,  Surveys,  Aquifers.  On- 
site  investigations,  Profiles,  Ammonia,  Test  wells, 
Iron,  Manganese,  Potassium,  Calcium.  Ions,  Data 
collections.  Tritium,  Water  sampling.  Hydrogen 
ion  concentration,  Water  temperature.  Foreign 
countries,  'Surrey(England),  Hydrogeochemistriy. 

This  paper  recorded  a  collaborative  investigation 
by  the  Water  Research  Center  and  the  Thames 
Water  Authority  initiated  in  1977.  The  study  area 
lies  some  25  km  southwest  of  Central  London  on 
the  dip  slope  of  the  North  Downs  within  the 
Sutton  District  Water  Company's  supply  catch- 
ment. Pumped  water  samples  for  chemical  analysis 
were  obtaine  from  nine  major  public  supply 
sources,  with  additional  samples  from  10  observa- 
tion boreholes  for  analysis  of  selected  determin- 
ands.  Four  cored  boreholes  were  drilled  to  a  maxi- 
mum depth  of  82  m  below  ground  level,  and 
analyses  were  made  of  nitrate  and  other  solutes  in 
the  interstitial  water.  Examination  of  the  analyses 
for  the  major  cations  and  anions  in  the  samples  has 
shown  the  groundwater  to  be  of  a  typical  calcium 
bicarbonate  type  characteristic  of  the  Chalk 
aquifer.  A  seasonal  variation  in  the  concentrations 


of  certain  solutes  indicates  that  a  proportion  of  the 
recharge  moves  rapidly  from  the  surface  of  the 
water  table,  especially  in  areas  with  a  thin  unsatu- 
rated zone.  With  the  exception  of  lead,  trace 
metals  in  the  repeated  samples  showed  no  significat 
variations,  occasional  higher  being  attributed  to 
contamination  by  borehole  casings  or  headworks. 
The  limited  evidence  available  suggests  that  ni- 
trate-rich groundwater  is  generally  restricted  to 
the  upper  layers  of  the  water  table.  A  comparison 
of  measured  tritium  concentrations  in  the  intersti- 
tial water  of  the  unsaturated  Chalk  with  historical 
tritium  in  rainfall  data  indicates  that  a  high  propor- 
tion of  infiltration  moves  vertically  at  rate  of  be- 
tween 0.8  and  1.0  m/year.  The  distribution  of 
nitrate  in  the  saturated  zone  is  broadly  consistent 
with  a  slow  downwards  movement  from  the  sur- 
face, with  the  highest  values  being  associated  with 
boreholes  in  the  northern  part  of  the  area  where 
the  unsaturated  zone  is  thinnest  (Humphreys- 
ISWS) 
W80-06285 


APPLICATION  OF  THE  CONTINUOUS 
STORMWATER  POLLUTION  SIMULATION 
SYSTEM  (CSPSS):  PHILADELPHIA  CASE 
STUDY, 

CH2M/HILL,  Inc..  Gainesville,  FL 

R.  L  Wycoff.  and  U.  P.  Singh. 

Water  Resources  Bulletin.  Vol  16.  No  3,  p  463-470, 

June  1980.  7  Fig.  6  Tab.  7  Ref.  EPA  68-01-3993. 

Descriptors:  'Water  pollution.  'Storm  water. 
'Urban  runoff.  'Combined  sewers,  'Model  studies. 
Mathematical  models.  Simulation  analysis.  Water 
quality.  Waste  water  treatment.  Rainfall.  Runoff. 
Infiltration.  Overflow .  Sewers,  Pollutants.  Flow . 
Oxygen.  Dissolved  oxygen.  'Philadelphia  (PA), 
Water  quality  modeling.  Combined  sewer  over- 
flow. Receiving  waters. 

This  paper  described  the  Continuous  Stormwater 
Pollution  Simulation  System  (CSPSS)  as  well  as  a 
site-specific  application  if  CSPSS  to  the  Philadel- 
phia urban  area  and  its  receiving  water,  the  Dela- 
ware Estuary.  Conceptuilly.  CSPSS  simulates  the 
quantity  and  quality  of  urban  stormwater  runoff, 
combined  sewer  overflow,  municipal  and  industrial 
wastewater  effluent,  and  upstream  flow  on  a  con- 
tinuous basis  for  each  time  step  in  the  simulation 
period.  In  addition,  receiving  water  dissolved 
oxygen,  suspended  solids,  and  lead  concentrations 
resulting  from  these  pollutant  sources  may  be  sim- 
ulated. However,  only  receiving  water  dissolved 
oxygen  (DO)  response  is  considered  in  this  paper. 
The  continuous  DO  receiving  water  response 
model  was  calibrated  to  existing  conditions  using 
observed  data  at  Chester,  Pennsylvania,  located  on 
the  Delaware  Estuary  approximately  10  miles 
downstream  from  the  study  area  Average  annual 
pollutant  loads  to  the  receiving  water  were  esti- 
mated for  all  major  sources,  and  receiving  water 
quality  improvements  resulting  from  removal  of 
various  portions  of  these  pollutant  loads  were  esti- 
mated by  application  of  the  calibrated  simulation 
model.  It  was  found  that  the  removal  of  oxygen- 
demanding  pollutants  from  combined  sewer  over- 
flow and  urban  stormwater  runoff  would  result  in 
relatively  minor  improvements  in  the  overall  dis- 
solved oxygen  resources  of  the  Delaware  Estuary; 
whereas  removal  of  oxygen-demanding  pollutants 
from  wastewater  treatment  plant  effluent  would 
result  in  greater  improvements.  The  results  of  this 
investigation  can  be  used  along  with  appropriate 
economic  techniques  to  identify  the  most  cost- 
effective  mix  of  point  and  nonpoint  source  pollu- 
tion control  measures.  (Sims-ISWS). 
W80-06307 


IRRIGATION  WATER  AND  SURFACE 
RUNOFF  QUALITY  AND  QUANTITY  IN 
CARSON  VALLEY,  NEVADA. 

Nevada   Univ.,   Reno.   Div.   of  Plants.   Soil,   and 

Water  Science. 

J.  C.  Guitjens,  and  W.  W.  Miller. 

Water  Resources  Bulletin.  Vol.   16.  No  3.  p  459- 

462.  June  1980.  2  Fig.  4  Tab.  8  Ref. 

Descriptors:  'Water  quality.  'Irrigation.  'Return 
flow.  'Nevada.  Nutrients.  Salts.  Oxygen,  Bio- 
chemical    oxygen     demand.     Phosphorus.     Phos- 


phates, Nitrates,  Dissolved  solids,  Sampling, 
Chemical  analysis,  Water  pollution,  Water  pollu- 
tion sources,  Agriculture,  Irrigation  water,  Surface 
runoff. 

Best  management  practices  for  irrigated  agricul- 
ture are  not  restricted  to  the  control  of  sediments 
in  the  return  flow.  Salts  and  nutrient  loading  and 
oxygen  depletion  are  also  of  environmental  con- 
cern. Since  knowledge  of  waste  loading  returned 
from  agricultural  irrigation  is  limited,  specific  char- 
acterization of  irrigation  and  runoff  water  qaulity 
should  precede  corrective  measures.  In  1974,  1975, 
and  1976,  four  study  sites  within  a  50,000-acre 
irrigated  area  were  monitored  to  characterize  the 
quantity  and  quality  of  irrigation  water  and  surface 
return  flow.  Simple  correlations  among  constitu- 
ents showed  strong  relationships  among  BOD.  TP, 
P04-P,  and  N03-N  Least  significant  difference 
test-,  among  seasonal  means  of  changes-in-load  per 
irrigation  showed  that  only  TDS  and  pO-4  P  were 
significant.  (Sims-ISWS) 
W80-06308 


PERCOLATE  WATER  AND  BROMIDE  MO\  1 
MENT  IN  THE  ROOT  ZONE  OF  EFFLUENT 
IRRIGATION  SITES, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Forest- 
ry 

L  C.  Tennyson,  and  C.  D.  Settergren. 
Water  Resources  Bulletin,  Vol  16,  No  3,  p  433-437, 
June  1980.  3  Fig,  3  Tab,  17  Ref 

Descriptors:  'Sewage  effluents.  'Irrigation.  'Soil 
moisture,  'Tracers,  Bromides,  Laboratory  tests. 
On-site  investigations.  Soil  water  movement.  Per- 
colation. Infiltration,  Hydraulic  conductivity, 
Water  chemistry.  Neutron  activation  analysis.  Pol- 
lutants. Path  of  pollutants.  Sewage  effluent  irriga- 
tion. 

A  bromide  tracer  was  used  to  evaluate  percolate 
water  and  ion  movement  in  the  upper  1.2  m  of  soil 
at  a  proposed  sewage  effluent  irrigation  site  locat- 
ed in  the  Missouri  Ozarks  Two  plots  representing 
Doniphan  silt  loam  and  Crider  silt  loam  soils  were 
sprinkler  irrigated  with  local  groundwater  at  a  rate 
of  7.62  cm/week  from  June  through  August  1976 
Soil  water  potential,  percent  soil  moisture  by 
volume,  and  background  levels  of  bromide  in  soil 
water,  groundwater,  and  precipitation  were  meas- 
ured at  the  study  plots.  Bromide  exchange  proper- 
ties and  saturated  hydraulic  conductivity  of  the 
soils  were  determined  in  the  laboratory.  During 
two  selected  time  periods,  irrigation  water  was 
spiked  with  NaBr  (5.0  mg/1  Br(-)  Bromide  move- 
ment through  the  upper  profile  was  quantified  by 
soil  water  samples  and  post-sampling  neutron  acti- 
vation analysis.  Soil  moisture  was  near  saturation 
in  both  soils  when  the  Br(-)  tracer  was  applied. 
Bromide  concentrations  above  background  levels 
(0.023  mg/1  Br(-).  Doniphan  silt  loam  and  0.016 
mg/1  Br(-).  Crider  silt  loam)  were  detected  within 
2.60  hours  at  0.9  m  in  the  Doniphan  soil  and  within 
3.75  hours  at  that  depth  in  the  Crider  soil.  The  rate 
of  Br(-)  movement  in  the  profile  was  greater  in 
both  soils  than  the  measured  saturated  hydraulic 
conductivity  Bromide  concentrations  above  back- 
ground levels  were  present  in  soil  water  from  the 
study  plots  for  a  minimum  of  21  days  after  irriga- 
tion with  the  Br(-)  tracer.  (Sims-ISWS) 
W80-06309 


NUMERICAL  MODELING  OF  LIQUID  W  ASTE 
INJECTION  INTO  A  TWO-PHASE  FLUID 
SYSTEM. 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5E 
W80-06318 


THE  GEOCHEMICAL  PARTITIONING  *ND 
BIOAVAILABILITY  OF  TRACE  METALS  IN 
MARINE  SEDIMENTS. 

Oregon  State  Univ.,  Corvalhs.  Dept.  of  Civil  Engi- 
neering. 

S.  M.  Oakley.  K.  J.  Williamson,  and  P  O  Nelson. 
Available  from  the  National  Technical  Information 
Service.   Springfield.   VA  22161   as  PB80-220205. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
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ater  Resources  Research  Institute,  Oregon  State 
liversity,  Corvallis,  Project  Completion  Report, 
ly  1980.  84  p.  36  Fig,  5  Tab.  73  Ref.  OWRT-A- 
♦-ORE(l),  14-34-0001-9039. 

:scriptors:  'Trace  metals,  'Sediments,  Bioavaila- 
ity,  'Model  studies,  'Estuarine  environment, 
larine  sediments.  Trace  elements,  Heavy  metals, 
■ochemistry. 

ace  metals  in  the  aquatic  environment  are  gener- 
y  concentrated  on  solid  geochemical  phases 
lich  eventually  become  incorporated  into  estuar- 
■  and  marine  sediments.  The  mechanism  of  trace 
•tal  concentration  is  believed  to  be  adsorption 
th  various  geochemical  phases  such  as  hydrous 
:tal  oxides,  clays,  and  organic  metter.  Metals  in 
uarine  or  marine  sediments  can  thus  be  expected 
be  partitioned  between  different  phases,  depend- 
;  on  the  concentration  of  the  phase  and  the 
ength  of  the  adsorption  bond.  The  bioavailabi- 
i  of  sediment-bound  metals  to  deposit-feeding 
nanisms  will  depend  on  trace  metal  partitioning 
d  the  kinetics  of  biological  metal  uptake  from 
:h  geochemical  phase.  The  present  study  was 
dertaken  to  develop  models  for  trace  metal  par- 
oning  and  bioavailability  in  marine  sediments, 
l  equilibrium  adsorption  mode!  was  developed 
it  can  be  used  to  predict  the  partitioning  of  trace 
;tals  between  different  geochemical  phases  in 
uatic  sediments  from  laboratory  studies.  The 
)del  uses  conditional  equilibrium  constants  deter- 
ned  from  the  linear  portion  of  an  adsorption 
itherm.  Conditional  equilibrium  constants  deter- 
ned  for  the  adsorption  of  Cu  and  Cd  on  benton- 
clay,  Fe(OH)3,  Mn02,  and  jumic  acid  in 
iwater  show  that  the  model  is  applicable  for 
ce  metal  concentrations  existing  in  the  natural 
vironment.  Based  on  the  laboratory  results,  the 
)del  predicts  that  the  clay  fraction  may  be  a 
ijor  sink  for  Cu  and  Cd  in  marine  sediments. 
80-06333 


IOPERTIES   AND  CIRCULATION   OF  SAN 
cANCISCO  BAY  WATERS, 

:ological  Survey,  Menlo  Park,  CA,  Water  Re- 
tirees Div. 

ir  primary  bibliographic  entry  see  Field  2L. 
80-06334 


)URCES  AND  SINKS  OF  BIOLOGICALLY 
lACTIVE  OXYGEN,  CARBON,  NITROGEN, 
«JD  SILICA  IN  NORTHERN  SAN  FRANCIS- 
)BAY, 

;ological  Survey,  Menlo  Park,  CA,  Water  Re- 

urces  Div. 

>r  primary  bibliographic  entry  see  Field  2L. 
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)RE    SAMPLING    BENEATH    LOW-LEVEL 
VDIOACTIVE-WASTE  BURIAL  TRENCHES, 
EST    VALLEY,    CATTARAUGUS    COUNTY, 
EW  YORK, 
jological  Survey,  Albany,  NY,  Water  Resources 

IV. 

E.  Prudic. 

mailable  from  OFSS,  Box  25425,  Fed.  Ctr., 
;nver,  CO  80225,  $7.75  in  paper  copy,  $3.50  in 
crofiche.  Geological  Survey  open-file  report  79- 
32,  1979.  55  p,  25  Fig,  4  Tab,  14  Ref. 

:scriptors:  'Radioactive  waste  disposal,  'Water 
alysis,  'Sampling,  'Sites,  Drilling,  Cores, 
enches,  Landfills,  Wells,  Groundwater  move- 
:nt.  Radiochemical  analysis,  Radioisotopes,  Ra- 
sactive  well  logging.  Water  pollution  sources, 
5W  York,  'West  Valley(NY),  'Cattaraugus 
5unty(NY),  'Radioactive  waste  burial. 

technique  was  developed  for  collecting  cores  for 
diometric  analysis  from  beneath  a  low-level  ra- 
oactive-waste  landfill  to  determine  the  rates  of 
iwnward  radionuclide  migration  below  the 
inches.  A  closed  pipe  was  driven  through  the 
iried  waste,  and  a  removable  point  withdrawn, 
le  hole  was  then  advanced  by  alternately  push- 
g  a  coring  device,  then  driving  an  inner  casing  to 
e  depth  reached  by  the  coring  device  and  clean- 
g  out  cuttings  from  within  the  casing.  The  effec- 
'eness  of  the  technique  was  limited  by  inability  to 


predict  the  location  of  impenetrable  objects  within 
the  waste  in  some  parts  of  the  burial  ground  and 
difficulty  in  detecting  when  the  end  of  the  pipe 
first  penetrated  undisturbed  material  beneath  the 
trench  floor.  Geophysical  logs  of  the  completed 
hole  were  used  to  help  determine  the  trench-floor 
depth.  (USGS). 
W80-06350 


SOURCE  AREAS  OF  SALINITY  AND  TRENDS 
OF  SALT  LOADS  IN  STREAMFLOW  IN  THE 
UPPER  COLORADO  RIVER,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

J.  Rawson. 

Available    from    OFSS,    Box    25425,    Fed.    Ctr., 

Denver,  CO  80225,  $8.50  in  paper  copy,  $4.00  in 

microfiche.  Geological  Survey  open-file  report  80- 

224,  1980.  66  p,  12  Fig,  4  Tab,  1 1  Ref. 

Descriptors:  'Salinity,  'Streamflow,  'Colorado 
River,  'Texas,  Water  pollution  sources,  Water 
quality,  'Low  flow,  Geology,  Dissolved  solids, 
Chemical  analysis,  Brines,  Diversion,  'Upper 
Colorado  River(TX). 

A  series  of  seven  studies  of  the  quality  and  quanti- 
ty of  low  flows  in  a  35.5-mile  reach  of  the  Colora- 
do River  upstream  from  Colorado  City,  TX,  were 
made  from  February  1975  to  March  1978  to  delin- 
eate areas  of  saline  inflow.  Salt-load  trend  studies 
for  three  long-term  continuous  streamflow  and 
daily  water-quality  stations  show  that  the  salinity 
of  the  flow  upstream  from  Ira  (mile  826.3)  in- 
creased significantly  after  1963,  but  decreased  sig- 
nificantly after  1970.  The  low-flow  and  salt-load 
trend  studies  indicate  that  part  of  the  salinity  in  the 
flow  of  the  Colorado  River  has  resulted  from  the 
inflow  of  oil-field  brine;  but  preponderant  evidence 
indicates  that  the  major  part  of  the  salinity  is  of 
natural  origin.  Neither  the  ban  on  open-pit  disposal 
nor  pumping  of  saline  ground  water  has  signifi- 
cantly reduced  the  salinity  of  flow  downstream 
from  Cuthbert  (mile  810.6).  (USGS). 
W80-06357 


STRONG  AND  WEAK  ACIDS  IN  SURFACE 
WATERS  OF  SOUTHERN  NORWAY  AND 
SOUTHWESTERN  SCOTLAND, 

Norsk  Inst,  for  Vannforskning,  Oslo 

For  primary  bibliographic  entry  see  Field  5A. 
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A  DERIVATION  OF  THE  MACROSCOPIC 
SOLUTE  TRANSPORT  EQUATION  FOR  HO- 
MOGENEOUS, SATURATED,  POROUS 
MEDIA, 

California  Univ.,  Riverside.  Dept.  of  Physics. 

For   primary   bibliographic   entry   see   Field    2G. 

W80-06397 


AN  APPROACH  TO  THE  FRACTURE  HY- 
DROLOGY AT  STRIPA:  PRELIMINARY  RE- 
SULTS, 

University  of  Waterloo,  Canada.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
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ORGANIZING  TO  COPE  WITH  HAZARDOUS 
MATERIAL  SPILLS, 

Ryckman's   Emergency   Action,    St.    Louis,    MO. 
D.  W  Ryckman,  and  M.  D.  Ryckman. 
American  Water  Works  Association  Journal,  Vol 
72,  No  1,  p  196-200,  January  1980.  3  Fig,  12  Ref. 

Descriptors:  'Oil  spills,  'Hazardous  wastes,  'Acci- 
dents, Planning,  Systems  analysis,  Scientific  per- 
sonnel, Decision  making,  Communication,  Trans- 
portation, Equipment,  Information  exchange. 
Computer  programs.  On-site  laboratories.  Monitor- 
ing, Water  pollution  sources. 

A  management  system  is  described  which  can 
serve  as  a  guide  for  water  utilities  in  preparing  spill 
prevention  control  and  contingency  plans  and  in 
developing  individualized  response  systems  for 
hazardous   material    spills   that    threaten   drinking 


water  supplies.  The  most  important  component  in 
dealing  with  spills  is  a  fast  response.  The  system 
should  have  experienced  scientists  and  engineers, 
operators,  researchers,  and  medical  personnel 
available  on  a  24-hours  a  day,  seven  days  a  week 
basis.  One  person  with  an  ability  to  rapidly  evalu- 
ate the  situation,  make  on-the-spot  engineering  de- 
cisions, and  supervise  all  field  response  activities. 
The  system  should  have  good  communication  and 
transportation  networks  for  efficient  transfer  and 
coordination  of  people,  information  and  equip- 
ment. There  should  be  a  system  of  warehouses  and 
supplies  of  specialized  equipment  and  materials  for 
treatment,  recovery  and  disposal.  A  computer 
assist  program  should  be  available  to  immediately 
provide  pertinent  information  so  that  appropriate 
response  measures  may  be  implemented.  Both  cen- 
tral and  field  laboratories  should  be  used  for  mate- 
rial identification  and  monitoring.  Three  case  his- 
tories are  described  to  illustrate  application  of  the 
system  to  hazardous  material  spills  involving  alco- 
hol and  monononylphenol,  gasoline,  and  oil. 
(Purdin-NWWA). 
W80-06419 


GROUND  WATER  MODELING  IN  SUBSUR- 
FACE NUCLEAR  WASTE  DISPOSAL  -  AN 
OVERVIEW, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

T.  N.  Narasimhan. 

Transactions  American  Nuclear  Society,  Vol  32,  p 

116-117,  June  1979.  9  Ref. 

Descriptors:  'Radioactive  waste  disposal, 
'Groundwater  movement,  'Computer  models, 
Model  studies,  Mass  transfer,  Radioisotopes,  'Path 
of  pollutants,  Numerical  analysis,  Equations,  Ad- 
vection. 

This  paper  attempts  to  assess  the  ability  of  existing 
ground  water  models  to  accurately  simulate  re- 
gional ground  water  flow,  flow  perturbations 
caused  by  thermal  loading  near  a  repository,  and 
transport  of  radioactive  contaminants  to  the  bio- 
sphere. For  long-term  effects,  thermal  phenomena 
can  be  ignored  and  two  types  of  conservation 
equations,  one  for  fluid  flow  and  one  for  each 
chemical  species  transported,  must  be  considered. 
With  suitable  assumptions  the  two  equations  can  be 
extended  to  fractured  media.  Advective  transport 
can  be  solved  through  correction  factors,  im- 
proved gradient  approximations,  the  method  of 
characteristics,  or  random-walk  techniques.  De- 
spite active  research,  there  are  gaps  between  the 
conceptual  model  and  the  physical  system  and  the 
computational  model.  All  model  parameters  are 
subject  to  uncertainties  due  to  the  size  of  the 
portion  of  flow  region  sampled  and  the  number  of 
samples.  Computational  problems  exist  with  re- 
spect to  minimizing  integration  errors,  handling 
discontinuities,  and  so  on.  Computational  difficul- 
ties can  be  overcome  by  improving  solution  strate- 
gies. However,  the  basic  problems  related  to  pa- 
rameter uncertainties  may  continue  well  into  the 
future.  (Purdin-NWWA). 
W80-06434 


SIMULATION  OF  RECENT  AND  PROJECTED 
TOTAL  PHOSPHORUS  TRENDS  IN  LAKE  ON- 
TARIO, 

National   Oceanic   and   Atmospheric    Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
S.  C.  Chapra. 

Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 
101-1 12,  1980.  1 1  Fig.  3  Tab,  37  Ref. 

Descriptors:  'Mathematical  models,  'Lake  Ontar- 
io, 'Eutrophication,  'Water  quality,  'Projections, 
Evaluation.  Model  studies.  Synthetic  hydrology. 
Estimating  equations.  Time  series  analysis,  Phos- 
phorus compounds,  Nutrients,  Runoff,  Rivers, 
Algae.  Lake  Erie,  Control,  Environmental  control, 
Mesotrophy,  Oligotrophy.  Hydrology.  Nutrient 
removal.  Water  pollution  sources.  Detergents,  Fal- 
lout, Lake  stages. 

A  mathematical  simulation  study  of  recent  trends 
(1965  through  1978)  in  phosphorus  loading  and 
response  of  Lake  Ontario  was  performed  to  sub- 
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stantiate  the  trends  obtained  from  simple  mass  bal- 
ance calculations.  A  total  phosphorus  budget 
model  containing  time-variable  terms  was  derived 
to  account  for  year-to-year  characteristics  of  the 
system.  The  calculated  loadings  depend  on  point 
source  contributions,  inflow  parameters  from  Lake 
Erie,  atmospheric  inputs,  spring  phosphorus  input, 
and  hydrologic  and  morphometric  features  of  Lake 
Ontario.  It  was  apparent  from  the  future  simula- 
tions that  present  phosphorus  controls  will  main- 
tain the  lake  at  a  level  of  mesotrophy  (15  to  20 
microgram  P  per  liter)  to  the  year  2000,  whereas  it 
would  have  become  solidly  eutrophic  had  no  con- 
trols been  implemented.  Land  runoff  and  Lake 
Erie  reductions  are  necessary  if  oligotrophy  (about 
10  microgram  P  per  liter)  is  the  ultimate  goal  for 
Lake  Ontario.  The  accuracy  of  the  model  was 
assessed  and  it  was  noted  that  runoff  factors  gave 
'biologically  available'  phosphorus  concentrations 
that  represent  over  a  50%  decrease  in  land  runoff 
loading.  The  phosphorus  model  was  based  on  east- 
ern Lake  Erie's  mid-lake  P  contribution;  tributary 
loadings  were  based  on  the  'on-lake  point'  model; 
and  the  Lake  Erie  outlet  P  concentrations  were 
based  on  the  'high  Erie  model'  -  all  of  which 
contributed  to  model  uncertainty.  (Sidney-IPA). 
W80-06439 


IMPACT  OF  PAST  MINING  ACTIVITIES  ON 
AQUATIC  SEDIMENTS  IN  MOIRA  RIVER 
BASIN,  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
A.  Mudroch,  and  J.  A.  Capobianco. 
Journal  of  Great  Lakes  Research,  Vol  6,  No  2,  p 
121-128,  1980.  5  Fig,  2  Tab,  20  Ref. 

Descriptors:  *Trace  elements,  *Water  pollution 
sources,  *Mine  wastes.  Rivers,  Flow,  Transfer, 
Sampling,  Analysis,  Water  quality,  Environment. 
Ecology,  Water  chemistry,  Bottom  sediments. 
Nickel.  Cobalt,  Copper,  Lead,  Zinc.  Chromium. 
Mercury.  Sediments,  Arsenic,  Smelting. 

Water  and  bottom  sediment  samples  from  fourteen 
stations  in  the  Moira  River  and  the  Bay  of  Quinte. 
Ontario,  were  collected  and  analyzed  to  determine 
the  transport  of  trace  elements  through  the  system. 
Concentration  profiles  of  Ni,  Co,  Cu,  Pd.  Zn.  Cr, 
Hg,  Ag.  and  As  provide  information  about  the 
impact  of  man's  activities  in  an  area  affected  by 
past  mining  and  smelting  activities.  Analysis  of  Si, 
Al,  Fe.  Mg,  K,  and  Na  concentrations  revealed  no 
significant  enrichment,  but  elevated  levels  of  As, 
Cu,  Co,  and  Ni  were  found  in  sediments  collected 
from  Bend  Bay  and  Moira  Lake  situated  below  the 
old  Deloro  Mining  and  Smelting  Co.  operation  at 
Deloro.  A  decrease  in  Co,  Ni,  and  Cu  concentra- 
tions was  noted  in  the  top  of  the  sediment  profiles, 
which  corresponds  to  post-1960  deposition  after 
the  smelting  and  mining  plant  was  shut  down. 
Arsenic  is  still  being  added  to  the  system  some- 
where above  Bend  Bay.  probably  from  the  waste 
pits  at  Deloro.  and  water  samples  collected  down- 
stream contained  250  microgram  As  per  liter.  The 
trace  element  content  in  the  sediment  decreased 
with  increasing  distance  from  the  Deloro  operation 
and  its  impact  extends  approximately  to  Stoco 
Lake,  40  to  45  km  downstream  from  Deloro. 
(Sidney-IPA). 
W 80-06441 
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SALINE-SEEP  DEVELOPMENT  IN  THE  HAIL- 
STONE BASIN,  NORTHERN  STILLWATER 
COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  3C. 
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ROLE  OF  NUTRIENT  LIMITATION  AND 
COMPETITION  IN  CONTROLLING  THE  POP- 
ULATIONS OF  A  DIATOM  AND  A  BLUE- 
GREEN  ALGA, 

Wisconsin  Univ.,  Madison 

N.  L.  Peterson. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB80  223571, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
MS  Thesis,  1979,  132  p  16  Fig,  21  Tab,  114  Ref, 
Append.  OWRT  B-lOl-WISC(l),  14-34-0001-8128. 

Descriptors:  'Nutrients,  Competition,  Dominant 
organisms,  'Algae,  'Cyanophyta,  'Diatoms,  Phos- 
phorus, 'Algal  control. 

Changing  patterns  of  species  composition  or  sea- 
sonal succession  in  phytoplankton  communities 
have  been  observed  in  freshwater  and  marine  eco- 
systems. Nutrient  uptake  and  the  growth  kinetics 
of  different  species  could  be  important  factors  that 
determine  which  species  dominate  in  competition 
although  other  physical,  chemical  and  biological 
factors  may  also  be  involved.  The  nutrient  kinetics 
and  competition  between  a  diatom.  Asterionella 
formosa.  and  a  blue-green  alga.  Microcystis  aeru- 
ginosa, were  examined  in  laboratory  studies.  Phos- 
phorus and  Si,  two  of  the  nutrients  most  often 
limiting  in  freshwater  lakes,  were  investigated.  The 
studies  were  conducted  to:  (1)  Establish  the  uptake 
and  growth  kinetics  of  P  and  Si  under  set  light  and 
temperature  conditions;  (2)  examine  the  long-term 
outcome  of  the  competition  between  the  two  spe- 
cies studied  under  various  nutrient  conditions,  (3) 
evaluate  the  use  of  nutrient  kinetic  parameters  and 
the  role  of  nutrient  limitation  in  predicting  and 
interpreting  the  results  of  competition  studies 
W80-06265 


SECRETORY  IGM,  LYSOZY.ME  AND  LYM- 
PHOCYTES IN  THE  SKIN  MUCUS  OF  THE 
CHANNEL  CATFISH,  ICTALURUS  PUNCTA- 
TUS, 

Memphis  State  Univ.,  TN.  Dept  of  Biology. 

D.  D.  Ourth 

Developmental    and    Comparative    Immunology, 

Vol  4,  p  65-74,  1980.  2  Fig,  30  Ref.  OWRT  A-056- 

TENN(2).  14-34-0001-9045. 

Descriptors:  'Catfishes,  Salmonella,  Fish  physiol- 
ogy, Bacteria,  Fish  disease  immunity.  'Skin  mucus. 
Immunology. 

Channel  catfish  (Ictalurus  punctatus)  skin  mucus 
demonstrated  immunological  response.  Agglutinat- 
ing antibody  and  bactericidal  activity  to  Salmonel- 
la paratyphi  were  found  in  the  mucus  after  intra- 
peritoneal injection  of  bacteria.  By  immunodiffu- 
sion in  gel,  catfish  skin  mucus  gave  a  precipitin  line 
to  identity  with  catfish  14S  serum  macroglobulin 
against  rabbit  anti-catfish  I4S  serum  indicating  the 
presence  of  secretory  IgM  in  the  mucus.  Parenteral 
immunization  (intraperitoneally)  can  thus  yield 
specific  IgM  antibody  in  the  mucus  Lysozyme 
was  also  demonstrated  in  the  mucus  as  well  as 
lymphocytes. 
W80-06268 


MORPHOLOGICAL  FORM  PHOTOS YNTHET- 
IC  PERFORMANCES  OF  MARINE  MACROAL- 
GAE:  TESTS  OF  A  FUNCTIONAL  FORM  HY- 
POTHESIS, 

California   Univ.,    Irvine.   Dept.   of  Ecology   and 

Evolutionary  Biology. 

M.  M.  Littler 

Botanica  Marine,  Vol  22.  p  161-165.  1980.  3  Fig. 

(California     Water     Resources     Center     Project 

UCAL-WRC-W-491) 

Descriptors:  'Marine  algae.  'Algae.  'Productivity. 
'Intertidal  areas,  'Photosynthesis.  Biological  com- 
munities. Benthic  algae,  Light  intensity.  Nutrients. 
Productivity  estimates. 

Net  and  gross  production  rates  were  determined  in 
the  field  at  light  intensities  above  20.000  lux  for  45 
species  of  marine  macroalgae  from  four  different 
environments  in  southwestern  North  America. 
Thin  sheetlike  and  finely  branched  thallus-forms 
showed  greater  rates  than  other  forms.  A  morpho- 
logical form  more  suited  to  efficiently  utilize  light 
energy  and  obtain  nutrients  is  clearly  related  to  the 
differences  measured.  There  was  a  close  relation- 
ship between  dry  weight  as  well  as  two-dimension- 
al thallus  arer  and  photosynthetic  performance  for 
macrophytes  having  relatively  large  surface  areas 
(e.e..  thin  and  finely  branched  forms).  However, 
the  productivity  values  for  the  range  of  coarsely- 


branched  to  encrusting  forms  were  in  closer  agree- 
ment with  respect  to  thallus  area  than  with  respect 
to  dry  weight. 
W80-06269 


CANDIDATE  CHEMICALS  FOR  CRUSTA- 
CEAN CULTURE, 

Fish   and   Wildlife   Service,    LaCrosse,   WI.    Fish 

Control  Lab. 

R.  A.  Schnick,  F.  P  Meyer.  L  L.  Marking.  T.  D 

Bills,  and  J  H  Chandler,  Jr. 

In:  Proceedings  of  the  Second  Biennial  Crustacean 

Health    Workshop,    Texas    A    &    M    University 

Report  TAMV-SG-79-114,  Lewis,  D   H  and  J   K 

Leong,   Eds.,   p.   245-294,    1979.   3  Tab,   52   Ref 

Descriptors:  'Crustaceans.  'Aquiculture,  'Pesti- 
cides, Bioassay.  Chemical  properties.  Animal  Para- 
sites. Regulation,  Legal  Aspects,  Public  health. 
Herbicides.  Invertebrates,  Freshwater  Fish,  Water 
quality  standards.  Pesticide  residues.  Pesticide  ki- 
netics. 

This  report  was  compiled  to  evaluate  the  chemi- 
cals that  are  being  used  or  tested  in  crustacean 
culture  so  that  the  most  promising  candidates  can 
be  selected  for  registration  A  number  of  chemicals 
are  used  in  crustacean  culture  to  control  diseases, 
to  anesthetize  organisms,  or  to  alleviate  cultural 
problems.  Chemotherapeutants  and  anesthetics  are 
listed  with  their  potential  uses,  efficacy  data,  rela- 
tive toxicity,  crustacean  species  treated,  and  litera- 
ture references  Data  from  standard  toxicity  tests 
performed  at  the  Fish  Control  Laboratories  wuh 
four  therapeutants.  on  one  crustacean  species  and 
three  species  of  fish,  are  included  for  comparison 
Few  chemicals  have  been  approved  by  the  Food 
and  Drug  Administration  (FDA)  or  the  Environ- 
mental Protection  Agency  (EPA)  for  use  on  crus- 
taceans. Even  though  a  compound  may  be  regis- 
tered for  use  on  fish,  data  to  support  a  label  exten- 
sion must  be  filed  with  FDA  or  EPA  before  the 
compound  can  legally  be  used  to  treat  crustaceans 
intended  for  human  consumption.  Until  adequate 
registrations  become  available,  it  is  suggested  that 
researchers  in  crustacean  culture  consider  using 
onl>  compounds  that  are  approved  for  use  on 
crustaceans  or  have  a  history  of  safe  use  in  fish 
culture  (Deal-EIS). 
W80-06274 


CHRONIC  EFFECT  OF  COPPER  ON  THE 
HI  I  NTNOSE  MINNOW,  PIMEPHALES  NO- 
TATUS  (RAFINESQUE), 

Environmental  Research  Lab.-Duluth   MN 

W  B  Horning,  and  T  W  Neiheisel. 

Archives    of   Environmental    Contamination    and 

Toxicology,  Vol.  8.  p.  545-552.   1979.  2  Tab.   11 

Ref. 

Descriptors:  'Bioassay.  'Minnows,  'Copper, 
'Toxicity.  Metals.  Mortality,  Growth  Rates.  Fish 
Reproduction.  Fish  Physiology,  Lethal  Limit, 
Spawning.  *MATC 

A  laboratory  chronic  toxicity  test  in  which  blunt- 
nose  minnows  were  exposed  to  copper  in  labora- 
tory dilution  water  with  a  hardness  of  200  mg/L  as 
CaC03  indicated  that  copper  adversely  affected 
fry  survival,  fry  growth,  and  reproduction  The 
maximum  acceptable  toxicant  concentration 
(MATC)  for  total  copper  based  on  reproductive 
impairment  at  18.0  microg/L  was  between  4  3 
(control  concentration)  and  18  0  microg/L  The 
96-hr  LC50  values  from  three  acute  toxicity  tests 
ranged  from  0.22  to  0.27  mg/L  total  copper  with  a 
mean  value  of  0.23  mg/L.  The  application  factor 
(MATC/96-hr  LC50)  for  bluntnose  minnows  and 
total  copper  was  estimated  to  lie  between  0.02  and 
0.08.  Bluntnose  minnows  held  in  control  water  for 
nine  months  ceased  to  spawn  when  they  were 
exposed  to  119  4  microg/L  total  copper.  Fish  ex- 
posed to  1 19  4  microg/L  total  copper  for  the  same 
nine-month  period  began  to  spawn  60  days  after 
being  transferred  to  control  water  (Deal-EIS) 
W80-06277 


CHANGES  IN  THE  ULTRASTRUCTURE  OF 
THE  GILL  EPITHELIUM  OF  PATELLA  HI- 
GATA  AFTER  EXPOSURE  TO  NORTH  SEA 
CRUDE  OIL  AND  DISPERSANTS. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
M.  A.  Nuwayhid,  P.  S.  Davies,  and  H.  Y.  Elder. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom,  Vol  60.  p  439-448,  1980.  1  Tab, 
18  Ref. 

Descriptors:  *Oil,  'Toxicity,  'Detergents,  'Animal 
pathology,  Oil  spills,  Oil  pollution,  Mode  of  action, 
Cytological  studies,  Electron  microscopy,  Animal 
physiology,  Water  pollution  effects,  'Dispersants, 
•Crude  oil,  'Limpet,  'Patella. 

In  order  to  investigate  cellular  damage  associated 
with  exposure  to  pollutants,  the  epithelia  of  the 
gills  of  Patella  were  examined  after  exposure  to 
either  sub-lethal  concentrations  or  to  sub-lethal 
durations  of  the  water  soluble  fraction  of  North 
Sea  crude  oil  and  to  the  dispersants  BP  100  X  and 
BP  1 100  WD.  Lesions  were  found  on  parts  of  all 
gills  at  all  concentrations  used.  Both  crude  oil  and 
dispersants  caused  damage  to  surface  microvilli 
and  to  cilia  when  viewed  under  the  scanning  elec- 
tron microscope.  Transmission  electron  micros- 
copy revealed  severe  disruption  of  normal  cellular 
organization,  indicated  in  extreme  cases  by  a  great 
increase  in  the  numbers  of  lysosomes,  vacuolation 
of  mitochondria  and  the  extrusion  of  cytoplasm 
and  damaged  organelles  throgh  the  apical  surface. 
The  difficulty  of  separating  the  primary  effects  due 
to  the  pollutant  from  secondary  effects  which  are 
associated  with  the  processes  of  cell  death  are 
discussed  and  some  primary  indicators,  which 
might  be  suitable  for  the  early  diagnosis  of  pollu- 
tion damage,  are  suggested.  (Deal-EIS) 
W80-06280 


THE  IMPACT  OF  OIL  AND  GAS  PRODUC- 
TION FROM  THE  MARINE  ENVIRONMENT: 

AN  ANALYSIS  OF  THE  RECORD, 

Union  Oil  Co.  of  California,  Brea.  Union  Science 
and  Technology  Div. 
R.  J.  Stegemeier. 

In:  Proceedings  of  Marine  Sciences  and  Ocean 
Policy  Symposium;  A  Definition  of  the  Issues  and 
a  Search  for  a  Consensus  on  Multiple  Uses,  held  at 
Santa  Barbara,  CA  in  June  1979.  p  221-233,  1979. 
20  Fig,  24  Ref.  University  of  California,  Berkeley. 

Descriptors:  'Oil  spills,  'Water  pollution  effects, 
•Environmental  effects,  Transportation,  Fishes, 
Shellfish,  Resource  management,  Economics,  Lou- 
isiana, Texas,  'Outer  Continental  Shelf,  Petroleum 
development,  Economic  impact. 

The  annual  load  of  petroleum  hydrocarbons  which 
reach  the  sea  comes  from  various  petroleum 
sources.  Transportation  (tankers,  etc.)  is  by  far  the 
worst  offender  with  river  and  urban  runoffs  a  close 
second.  Spills  from  offshore  oil  production  are 
almost  insignificant.  It  is  not  well  recognized  that 
natural  seeps  put  about  7.5  times  more  hydrocar- 
bons into  the  seas  than  do  spills  from  offshore  oil 
production.  The  oceans  also  contain  hydrocarbons 
that  come  from  biogenic  processes  occurring  in  the 
sea  and  on  the  sea  bottom.  The  recovery  of  pollut- 
ed areas  varies  depending  on  the  flushing  of  the 
polluted  area,  the  type  of  sediment  and  the  degree 
of  isolation  of  its  ecosystems  and  the  kinds  of 
organisms  that  form  them.  Oil  lingers  for  different 
periods  in  different  locations,  and  accordingly  re- 
covery times  vary.  A  whole  new  area  of  scientific 
research,  that  related  to  oil  spills,  their  effects, 
their  fates,  their  clean-up  and  their  prevention,  has 
come  into  being  during  the  past  ten  years.  As  a 
result  of  these  efforts,  improvements  have  been 
made  in  means  for  containing  oil  spills  (except  in 
high  seas),  less  toxic  dispersants,  new  efficient 
skimmers  for  taking  oil  off  water  surfaces,  selec- 
tion and  development  of  suitable  methods  for 
cleaning  beaches  and  last  but  not  least,  ways  to 
minimize  offshore  oil  spills.  The  offshore  oil  and 
gas  industry  has  had  substantial  and  favorable  im- 
pacts on  the  economy  of  the  coastal  areas  of  Lou- 
isiana and  Texas.  It  has  had  considerable  impact  on 
the  financial  condition  of  state  and  local  govern- 
ments. A  summary  comparison  of  impacts  of  OCS 
petroleum  production  versus  oil  imports  is  present- 
ed. (Sinha-OEIS). 
W80-06313 


OIL  INTERACTIONS  WITH  FISHERIES, 


Washington  Univ.,  Seattle. 

J.  A.  Crutchfield,  Jr. 

In:   Proceedings  of  Marine  Sciences  and  Ocean 

Policy  Symposium;  A  Definition  of  the  Issues  and 

a  Search  for  a  Consensus  on  Multiple  Uses,  held  at 

Santa  Barbara,  CA  in  June  1979.  p  235-242,  1979. 

20  Ref.  University  of  California,  Berkeley. 

Descriptors:  'Fisheries,  'Oil  pollution,  'Oil  spills, 
•Environmental  effects,  Resources  development, 
Water  pollution  effects,  Shellfish,  Fish,  Microor- 
ganisms, *Outer  Continental  Shelf,  Petroleum  de- 
velopment. 

Fish  and  shellfish  feeding  on  oil-tainted  materials 
gradually  build  up  hydrocarbons  in  the  tissues, 
especially  in  the  liver  and  gut.  Though  taste  effects 
may  be  detectable  for  only  a  relatively  short  time, 
the  marketing  of  contaminated  products  could 
cause  a  severe  reaction  among  fish  consumers. 
Since  much  of  the  actual  or  potential  damage  to 
fisheries  from  oil  operations  involves  inshore 
waters,  there  is  a  real  likelihood  that  recreational 
fishing  may  suffer.  A  number  of  reasonable  firm 
policy  conclusions  emerge.  First,  for  identifiable 
and  quantifiable  damages,  full  liability  of  the  re- 
sponsible party  seems  the  appropriate  remedy. 
Second,  for  specific,  quantifiable  damages  for 
which  no  responsibility  can  be  established,  both 
equity  and  incentive  would  appear  to  favor  a  coop- 
erative indemnification  scheme  with  oil  companies 
providing  a  repayment  pool  and  with  well-defined 
procedures  for  arbitration  of  claims.  Third,  there  is 
urgent  need  for  fast  response  capability  in  areas 
subject  to  high  risk  of  oil  spill,  including  immediate 
availability  of  biological  assessment  procedures 
and  of  personnel;  activation  of  cleanup  techniques; 
and  advisory  services  to  the  fishing  industry  as  to 
the  limits  within  which  the  fishing  must  be  cur- 
tailed. Finally,  the  need  for  national  and  interna- 
tional authority  is  emphasized  to  influence  invest- 
ment choices  in  the  production,  transportation,  and 
transfer  of  oil  at  sea.  (Sinha  -  OEIS). 
W  80-063 14 


RECENT  STATE  OF  OIL  POLLUTION  IN  THE 
MARICULTURE  FARMS  IN  SETO  INLAND 
SEA,  JAPAN, 

Kobe  Univ.  (Japan). 

H.  Hirose. 

In:   Proceedings   of  Marine   Sciences  and   Ocean 

Policy  Symposium;  A  Definition  of  the  Issues  and 

a  Search  for  a  Consensus  on  Multiple  Uses,  held  at 

Santa  Barbara,  CA  in  June  1979.  p  243-247,  1979.  4 

Fig,  2  Tab.  University  of  California  Berkeley. 

Descriptors:  'Oil  pollution,  'Aquaculture,  Water 
pollution  effects,  Resources  development,  Envi- 
ronmental effects,  *Outer  Continental  Shelf, 
•Japan,  Seto  Inland  Sea(Japan). 

Oil  pollution  in  Seto  Inland  Sea  began  to  increase 
suddenly  in  the  early  '70s  but  is  once  again  de- 
creasing. Vessels  such  as  freighters,  tankers,  motor- 
powered  sailing  boats  and  fising  boats  all  cause  oil 
pollution.  From  them  come  exhaust,  dirty  balance 
water,  oil-tank  washing  water,  bilge,  sludge,  all  of 
which  cause  stationary  oil  pollution.  Moreover, 
spills  from  accidents  and  collisions  bring  large 
scale,  but  temporary  oil  pollution.  It  is  almost 
impossible  to  prevent  accidents  due  to  the  outflow 
of  oil.  However,  countermeasures  to  the  accidents 
must  always  be  prepared.  The  improvement  of  oil 
fences,  oil-treatment  chemicals  and  other  ways 
must  be  devised.  But  the  most  important  thing  is  to 
have  the  determination  and  enthusiasm  to  prevent 
the  beginning  of  outflow  of  oil.  (Sinha-OEIS) 
W80-06315 


THE  USE  OF  BEST  AVAILABLE  AND  SAFEST 
TECHNOLOGIES  (BAST)   DURING  OIL  AND 
GAS    DRILLING    AND    PRODUCING    OPER- 
ATIONS   OF    THE    OUTER    CONTINENTAL 
SHELF  (OCS).  PROGRAM  FOR  IMPLEMENT- 
ING  SEC.   2KB)   OCS   LANDS   ACT   AMEND- 
MENTS OF  1978, 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  8B. 
W80-06316 


IMPACT  OF  DISCHARGE  FROM  POSSUM 
KINGDOM  RESERVOIR  (TEXAS)  ON  GENIC 
ADAPTATION  IN  AQUATIC  ORGANISMS, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Bio- 
logical Sciences. 

E.  G.  Zimmerman,  K.  A.  Anderson,  and  S.  W. 
Calhoun. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220270, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Project  Completion  Report,  August  1980.  93  p,  16 
Fig,  17  Tab,  63  Ref.  OWRT  B-227-TEX  (1),  14-34- 
0001-9098. 

Descriptors:  Texas,  *Brazos  River(TX),  'Possum 
Kingdom  Reservoir(TX),  North  Central  Texas, 
'Forage  fish,  'Water  pollutioneffects,  Water  qual- 
ity, Salinity,  Nutrients,  Reservoirs,  Inflow,  Water 
temperature,  Discharge(water),  Regulated  flow, 
Regulated  streams,  Genetic  adaptations,  Aquatic 
organisms,  Physiological  adaptation. 

Extensive  river  and  stream  regulation  has  occurred 
in  the  United  States  over  the  last  several  decades. 
A  recent  international  symposium  (Ward  &  Stan- 
ford 1979)  reviewed  the  overall  pattern  of  altered 
species  composition  and  productivity  caused  by 
stream  regulation.  Construction  of  dams  basically 
results  in  alteration  of  aquatic  environments  which 
influences  biota  for  a  considerable  distance  down- 
stream from  the  impoundment  (Spence  &  Hynes 
1971a,  1971b;  Hubbs  &  Pigg  1976;  Young  et  al. 
1976;  Edwards  1978).  The  purpose  of  this  study 
was  to  investigate  the  response  of  one  component 
of  the  aquatic  community,  the  forage  fishes,  to 
these  conditions.  Data  concerning  fish  physiology 
and  genetics  above  and  below  Possum  Kingdom 
Reservoir  and  its  relationship  to  the  ecological 
modifications  which  have  resulted  from  the  im- 
poundment have  not  been  gathered  prior  to  this 
study.  The  general  focus  of  this  study  was  to 
characterize  differences  in  the  forage  fish  commu- 
nities, physiological  response,  and  genetic  alter- 
ation above  and  at  several  sites  below  the  reservoir 
and  attempt  to  relate  the  observed  differences  to 
physiological/behavioral  responses  of  nonimpact- 
ed  populations.  Specific  objectives  of  this  study 
were  to:  (1)  quantify  changes  in  water  quality 
which  occur  as  a  result  of  impoundment  of  the 
Brazos  River;  (2)  characterize  the  forage  fish  fauna 
above  and  below  the  reservoir  and  relate  any  dif- 
ferences to  alterations  in  habitat  and/or  water 
quality  differences  which  have  been  manifested 
since  completion  of  the  dam;  (3)  determine  physio- 
logical and  behavioral  responses  of  selected  key 
species  to  variations  in  environmental  salinity  in  an 
attempt  to  explain  observed  distributional  patterns; 
and  (4)  examine  physiological  and  genetic  corre- 
lates of  observed  patterns  among  populations  of  N. 
lutrensis  below  Possum  Kingdom  Reservoir. 
W80-06330 


PROCESSES  AFFECTING  SEASONAL  DISTRI- 
BUTIONS OF  WATER  PROPERTIES  IN  THE 
SAN  FRANCISCO  BAY  ESTUARINE  SYSTEM, 

Geological  Survey,  Menlo  Park,  CA,  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W80-O6336 


DISTRIBUTIONS  AND  STABLE-ISOTOPE 
COMPOSITION  OF  CARBON  IN  SAN  FRAN- 
CISCO BAY, 

Geological  Survey,  Reston,  VA,  Geologic  Div. 
E.  C.  Spiker,  and  L.  E.  Schemel. 
In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  CA,  June  12- 
16,  1977:  published  by  California  Academy  of  Sci- 
ences, San  Francisco,  p  195-212,  1979,  11  Fig,  3 
Tab.  56  Ref. 

Descriptors:  'Stable  isotopes,  'Carbon,  'Carbon 
dioxide,  'Bays,  'Estuaries,  Estuarine  environment, 
Salinity,  Alkalinity,  Municipal  wastes.  Water  pol- 
lution effects,  Phytoplankton.  Algae,  Turbidity, 
Bottom  sediments.  'San  Francisco  Bay(CA). 

Observed  distributions  of  alkalinity,  pC02  and  C- 
13  (sigma  C02)  indicate  that  dissolved  inorganic 
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carbon  (DIC)  was  primarily  supplied  to  San  Fran- 
cisco Bay  by  ocean,  Delta,  and  municipal  waste 
waters  during  the  low  Delta-outflow  period  from 
March  1976  to  March  1977.  Delta-derived  alkalin- 
ity was  typically  about  half  that  of  ocean  water 
and  increased  slightly  with  time.  The  pC02  values 
were  highest  in  the  Sacramento  River  and  south- 
ern boundary  of  South  Bay  and  decreased  to  near- 
atmospheric  values  seaward  of  the  Golden  Gate. 
The  C-13  (sigma  C02)  was  lowest  in  the  Sacra- 
mento River,  increasing  to  marine  values  in  the 
Gulf  of  the  Farallones.  Golden  Gate  values  were 
approximately  2  per  mil  less  than  those  seaward, 
indicating  that  at  least  10%  of  the  sigma  C02  was 
biogenic  and  is  apparently  the  product  of  respira- 
tion and  the  mineralization  of  organic  matter  in  the 
Bay.  South  Bay  alkalinity  and  pC02  levels  in- 
creased southward,  whereas  C-13  (sigma  C02)  and 
salinity  decreased.  Municipal  waste  discharged 
into  the  South  Bay  is  the  most  probable  source  of 
the  excess  biogenic  C02.  Distributions  of  particu- 
late organic  carbon  (POC)  in  North  Bay  were 
influenced  by  in  situ  phytoplankton  production  and 
seaward  dilution  of  riverine  and  estuarine  POC. 
Apparent  depletions  of  pC02  in  North  Bay  coin- 
cide with  chlorophyll  a,  POC,  and  C-13  (sigma 
C02)  increases.  The  C-13  (POC)  values  during 
March  1977  approached  those  predicted  for  in  situ 
algal  production,  suggesting  that  about  80  to  90% 
of  the  POC  was  produced  in  the  seaward  part  of 
the  estuary.  In  situ  algal  production  was  an  impor- 
tant source  of  POC  in  the  river.  However,  in  the 
null-zone  associated  turbidity  maximum,  less  than 
two-thirds  of  the  POC  appears  to  be  riverborne, 
the  remaining  one-third  being  produced  in  the 
estuary  or  associated  with  resuspended  bottom 
sediment.  South  Bay  suspended  POC  appears  to  be 
a  mixture  of  resuspended  bottom  sediments,  in  situ 
produced  POC  and  land-derived  organic  carbon. 
Based  on  C-13  data,  Spartina  salt-marsh  grass  does 
not  appear  to  be  a  significant  source  of  detritus  in 
the  Bay.  The  C-13  of  sediment  total  organic 
carbon  (TOC)  indicates  that  riverine  carbon  from 
the  Delta  is  diluted  in  the  Bay  by  estuarine  and 
marine  carbon.  The  suspended  POC  and  sediment 
TOC  C-13  measurements  approached  marine 
values  seaward  of  the  Golden  Gate.  (USGS). 
W80-06338 


FLUCTUATIONS  OF  COPPER,  ZINC,  AND 
SILVER  IN  TELLENID  CLAMS  AS  RELATED 
TO  FRESHWATER  DISCHARGE-SOUTH  SAN 
FRANCISCO  BAY, 

Geological  Survey,  Menlo  Park,  CA,  Water  Re- 
sources Div. 

S.  N.  Luoma,  and  D.  J.  Cain. 
In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  CA,  June  12- 
16,  1977;  published  by  California  Academy  of  Sci- 
ences, San  Francisco,  p  231-246,  1979,  8  Fig,  1 
Tab,  27  Ref. 

Descriptors:  *Copper,  *Zinc,  *Clams,  'Bays, 
♦California,  Freshwater,  Estuarine  environment, 
Water  pollution  effects,  Heavy  metals,  Benthic 
fauna,  *South  San  Francisco  Bay(CA),  *Macoma 
balthica,  'Silver,  San  Francisco  Bay. 

Significant  contamination  of  the  tellenid  clam 
Macoma  balthica  with  copper  and  silver  was  ob- 
served at  stations  in  South  San  Francisco  Bay.  The 
degree  of  contamination  appeared  to  be  greatly 
influenced  by  the  discharge  of  freshwater  into 
South  Bay.  Local  runoff  appeared  to  provide  an 
important  source  of  the  contaminants,  especially  in 
the  summer  and  fall.  Freshwater  discharge,  either 
from  local  sources  or  from  the  Sacramento-San 
Joaquin  Delta,  also  provided  the  force  for  the 
removal  of  biologically  available  copper  and  silver 
from  South  Bay,  and  the  magnitude  of  the  dis- 
charge appeared  to  determine  the  magnitude  of 
annual  peak  in  copper  and  silver  concentrations  in 
the  clam.  A  metal-discharge  index  combining  an 
indirect  estimate  of  annual  metal  loading  (derived 
from  cumulative  rainfall)  with  the  inverse  of  fresh- 
water discharge  at  the  Delta  was  found  to  explain 
60  to  80%  of  the  temporal  variance  in  the  silver 
and  copper  concentrations  in  M.  balthica.  The 
index  represents  a  first  step  toward  quantitatively 


predicting  the  effect  of  any  reduction  in  freshwater 
discharge  into  the  Bay  system  on  silver  and  copper 
enrichment  in  South  Bay.  Significant  differences 
between  temporal  variations  in  zinc  concentrations 
in  the  clams  and  the  variations  in  copper  and  silver 
concentrations  suggest  that  all  trace  contaminants 
do  not  behave  similarly  in  South  Bay.  (USGS). 
W80-06339 


NATURAL  AND  ANTHROPOGENIC  INFLU- 
ENCES ON  BENTHIC  COMMUNITY  STRUC- 
TURE IN  SAN  FRANCISCO  BAY, 

Geological  Survey,  Menlo  Park,  Ca.  Geologic 
Div. 

In:  San  Francisco  Bay:  The  Urbanized  Estuary: 
Proceedings  of  the  Fifty-Eighth  Annual  Meeting 
of  the  Pacific  Division/American  Association  for 
the  Advancement  of  Science,  held  at  San  Francis- 
co State  University,  San  Francisco,  California, 
June  12-16,  1977:  published  by  California  Academy 
of  Sciences,  San  Francisco,  p  409-426,  1979.  8  Fig, 
56  Ref. 

Descriptors:  Environmental  effects,  'Benthos, 
•Bays,  'California,  Estuaries,  Salinity,  Distribu- 
tions patterns,  Bottom  sediments,  Seasonal,  water- 
level  fluctuations,  Biomass,  Waste  disposal,  Biota, 
Aquatic  animals,  Water  pollution  effects,  San 
Francisco  Bay(Calif). 

Data  collected  in  the  San  Francisco  Bay  estuary 
over  the  last  65  years  show  that  numbers  of  macro- 
faunal  species  are  greatest  in  the  marine  environ- 
ment of  the  central  region  near  San  Francisco, 
decreasing  toward  the  north  and  south.  This  distri- 
bution has  traditionally  been  attributed  to  differ- 
ences in  absolute  values  of  slinity  and  sediment 
texture.  Recent  studies  of  both  the  benthos  and  the 
physiocochemical  environment  near  the  substrate 
suggest  that  species  distribution  is  more  related  to 
temporal  variation  in  salinity  and  to  intrmittent 
disturbance  of  bottom  sediments  by  storm-generted 
and  seasonal  wind  waves  and  by  the  seasonally 
alternating  high  and  low  river  inflow.  Physical 
disturbance  of  the  substrate  apparently  contributes 
to  a  state  of  non-equilbrium  in  the  benthic  commu- 
nity especially  in  the  shallow  reaches:  the  commu- 
nity, dominated  by  colonizers,  reflects  an  early- 
stage  of  species  succession.  Some  of  the  most  suc- 
cessful species  under  these  conditions  are  those 
introduced  from  other  estuaries.  Maximum  values 
of  toal  benthic  biomass,  in  contract  to  numbers  of 
species,  are  fond  in  South  Bay,  probably  reflecting 
reduced  salinity  variability,  somewhat  greater  sta- 
bility of  subtidal  sediments,  and  the  larger  quanti- 
ties of  potential  food  (high  sewage-waste  loadings, 
high  concentrations  of  suspended  particulate 
matter,  and  moderate  to  high  standing  stock  of 
primary  producers)  resulting  from  shallow  depth 
and  the  absence  of  strong  water  circulation.  High 
biomass  can  also  be  attributed  to  the  successful 
establishment  of  several  large  and  abundant  intro- 
duced species  that  thrive  in  South  Bay.  Although 
once  apparent  as  a  reduction  of  numbers  os  specis, 
the  effect  of  waste  disposal  on  the  benthos  is  now 
often  masked  by  natural  perturbations  resulting 
from  biotic  and  abiotic  disturbances  of  surficial 
sediments  and  by  inhomogeneous  distribution  of 
the  animals.  Anthropogenic  influencs  on  benthic 
community  structure  other  than  that  resulting  from 
the  introduction  of  exotic  species  will  become  in- 
creasingly difficult  to  quantify  and  therefore  to 
predict.  Futures  changes  in  the  biota  may  be  ex- 
pected with  continued  reduction  in  fresh  water 
flow  into  the  estuary.  (Kosco-USGS) 
W80-06342 


POTENTIAL  HYDROLOGIC  EFFECTS  OF 
PEAT  MINING  IN  THE  RED  LAKE  PEAT- 
LANDS,  NORTH-CENTRAL  MINNESOTA--A 
PROJECT  PLAN 

Geological    Survey,    St.    Paul.    MN.    Water    Re- 
sources Div. 
D.  I.  Siegel. 

Available  from  OFSS,  Box  25425,  Fed.  Or.. 
Denver,  CO  80225,  $1.25  in  paper  copy,  S3. 50  in 
microfiche.  Geological  Survey  open-file  report  79- 
1591,  December  1979.  9  p,  2  Fig,  11  Ref. 

Descriptors:  'Environmental  effects,  'Peat. 
'Mining,    'Water    quality,    'Minnesota,    Streams. 


Fuels,  Model  studies,  Simulation  analysis,  Water 
pollution  effects,  Surface  waters,  Groundwater, 
Evaluation,  'North-central  Minnesota,  'Red 
Lake(MN),  'Tamarac  River(MN). 

Peat  is  being  considered  for  fuel  in  Minnesota.  This 
study  investigates  the  potential  effects  of  large- 
scale  surface  mining  of  peat  on  the  hydrology  and 
water  quality  of  Upper  Red  Lake  and  the  Tamarac 
River.  The  major  aspects  of  the  study  are  the 
characterization  of  the  surface-water  and  ground- 
water hydrology  and  water  quality,  including  the 
trace-metal  content  of  the  peat.  Data  will  be  col- 
lected to  construct  two-  and  three-dimensional 
digital  models  to  simulate  the  movement  of  ground 
water  and  its  relation  to  surface  water  in  the  peat- 
lands,  streams,  and  lakes.  After  the  model  is  cali- 
brated with  field  data,  it  will  be  used  to  evaluate 
the  effect  of  mining  peat  on  the  hydrology  and 
water  quality  of  the  Upper  Red  Lake  and  Tamarac 
River.  (USGS). 
W80-06355 


RESERVOIR  EUTROPHICATION:  FACTORS 
GOVERNING  PRIMARY  PRODUCTION, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology 

O.  T.  Lind,  D.  M.  Trotter,  L.  Muschler,  R.  Neely, 

and  J.  Short. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-222201, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  September  30,  1979.  61  p,  10 

Fig,  14  Tab,  10  Ref  OWRT-B-210-TEX  (1),  14-34- 

0001-7190. 

Descriptors:  'Eutrophication,  'Reservoirs,  'Phy- 
toplankton, 'Water  quality,  Physical  properties, 
Chemical  properties,  Bioassay,  On-site  investiga- 
tions. Algae,  Phosphorus  compounds.  Nutrients. 
Fertilizers,  Texas,  Chlorophyll.  Seasonal,  Variabil- 
ity, Trophic  level,  Standing  crops.  Model  studies. 
Productivity,  Measurement,  Water  analysis,  Water 
properties. 

The  physical  and  chemical  factors  which  influence 
the  eutrophication  of  the  Waco  and  Sam  Rayburn 
Reservoirs  were  investigated  in  this  study  during 
the  period  1976/79.  Field  measurements  were 
taken  of  the  standing  crop  of  phytoplankton  and 
macrophytes  and  their  rates  of  production.  Select- 
ed physical  and  chemical  factors  thought  to  influ- 
ence the  phytoplankton  production  were  measured 
and  used  to  develop  a  model  for  the  tropic  states  of 
the  reservoirs.  Frequently  the  rates  of  phytoplank- 
ton production  were  not  governed  by  the  biomass 
of  phytoplankton  present  and  therefore,  governed 
more  by  physical  factors  such  as  surface  light 
intensities  and  recycling  of  internal  nutrient  stores. 
The  seasonal  patterns  of  production  tended  to  par- 
allel the  concentration  of  chlorophyll.  Total  phos- 
phorus and  chlorophyll  concentrations  were  not 
highly  correlated  in  the  case  of  these  reservoirs. 
The  phosphorus  nutrient-stimulation  bioassay  stud- 
ies indicated  that  the  North  Bosque  River  is  the 
major  nutrient  source  for  the  Waco  Reservoir.  The 
production  of  algae  blooms  was  highly  variable 
depending  on  the  nutrient  loading  and  the  annual 
maximum  biomass  of  Elodea  occurred  in  July.  It  is 
recommended  that  the  trophic  classification  of  res- 
ervoirs be  based  upon  actual  measurement  rates  of 
plant  production.  (Sidney-IPA). 
W80-O6367 


HEALTH  ASPECTS  OF  NITRATE  ON  DRINK- 
ING WATER  AND  POSSIBLE  MEANS  OF 
DENITRIFICATION  (LITERATURE  REVIEW), 

National  Inst,  for  Water  Research.  Pretoria  (South 

Africa). 

J.  W.  H.  Adam. 

Water  SA  (Pretoria),  Vol  6,  No  2,  p  79-84,  April 

1980.  2  Tab,  33  Ref. 

Descriptors:  'Nitrites,  'Nitrates.  'Potable  water. 
•Groundwater.  Effects,  Public  health.  Safety.  Haz- 
ards, Diseases,  Water  quality.  Water  treatment. 
'Denitrification.  Water  purification.  Solar  distilla- 
tion, Ion  exchange,  Vitamins,  Economics,  South 
Africa,  South  West  Africa.  Literature  review 

The  known  effects  of  nitrate  consumption  on 
human  health  and  the  need  and  methods  for  deni- 
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trification  of  groundwater  are  discussed.  The  ni- 
trate problem  is  acute  in  certain  parts  of  South 
Africa  and  South  West  Africa  and  high  exposures 
of  nitrate  to  children  can  cause  retarded  body 
growth  and  slower  reflexes.  Nitrite,  the  reductase 
of  nitrate,  is  known  to  cause  a  sometimes  fatal 
blood  disorder  called  methemoglobinaemia  in  in- 
fants under  the  age  of  six  months.  Vitamin  C  can 
prevent  and  treat  methemoglobinaemia,  but  ni- 
trate-rich drinking  water  containing  nitrate  in 
excess  of  10  milligram  per  liter  should  be  avoided. 
The  chemical  formation  of  nitrosamines  by  human 
gastric  juice  has  been  hypothesized  and  these  N- 
nitroso  compounds  have  exhibited  possible  car- 
cinogenic, mutagenic,  and  teratogenic  properties. 
Prolonged  use  by  humans  of  high  nitrate  water 
may  increase  the  chance  of  the  formation  of  nitro- 
samines within  the  human  body,  so  public  water 
supplies  should  not  contain  more  than  10  milli- 
grams per  liter  nitrate.  Solar  distillation  of  water  is 
an  effective  water  treatment  process  on  a  small 
scale  and  for  commercial  scale  operations,  ion  ex- 
change seems  to  be  the  most  effective  and  eco- 
nomical water  purification  process.  (Sidney-IPA). 
W80-06371 


WATER    QUALITY    EFFECTS    ASSOCIATED 
WITH  IRRIGATION, 

Kansas  Water  Resources  Board,  Topeka. 
For  primary  bibliographic  entry  see  Field  4B. 
W80-06420 


ECOLOGICAL  STUDIES  OF  INTERTIDAL 
AND  SHALLOW  SUBTIDAL  HABITATS  IN 
LOWER  COOK  INLET. 

Dames  and  Moore,  Anchorage,  AK. 
In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IV,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  1-275,  October 
1979.  37  Fig,  46  Tab,  40  Ref,  Append.  NOAA, 
Environmental  Research  Laboratories,  Outer  Con- 
tinental Shelf  Environmental  Assessment  Program, 
Boulder,  CO. 

Descriptors:  *Habitats,  *Ecosystems,  •Environ- 
mental effects,  *Biota,  *Morphology,  Resources 
development,  Water  pollution  effects,  Oil  pollu- 
tion, *Alaska,  Baseline  studies,  'Outer  Continental 
Shelf,  Petroleum  development,  Cook  Inlet,  Eco- 
logical distribution,  Environmental  assessment. 

Field  studies  were  initiated  in  intertidal  and  shal- 
low subtidal  habitats  in  Lower  Cook  Inlet  to  exam- 
ine species  composition,  zonation  and  seasonal  pat- 
terns, trophic  structure,  rates  of  production  and 
energy  pathways.  Habitats  examined  included 
rocky  intertidal  and  subtidal  areas,  sand  beaches 
and  mud  flats.  The  two  major  potential  types  of  oil 
pollution  of  concern  in  Lower  Cook  Inlet  are 
catastrophic  spills  of  crude  oil  and  chronic  pollu- 
tion by  refined  petroleum  or  refinery  effluents. 
Chronic  pollution  is  a  concern  chiefly  on  the  east- 
ern shore  of  the  Inlet  since  most  onshore  facilities 
are  planned  for  that  side.  A  regional  assessment  of 
coastal  morphology  has  been  used  to  predict  be- 
havior of  oil  spills  in  Lower  Cook  Inlet  and  to 
develop  a  classification  of  the  susceptibility  of 
local  coastal  environments  to  oil  spills.  This  classi- 
fication is  based  primarily  on  geological  features 
and  sediment  characteristics  as  they  relate  to  inter- 
actions with  crude  oil.  It  provides  a  useful  starting 
point  in  assessing  potential  impacts  from  oil  pollu- 
tion, but  it  is  necessary  to  temper  the  assessments 
with  the  idea  that  the  major  incentive  for  investi- 
gating potential  effects  of  oil  pollution  is  protection 
of  biological  assemblages.  A  point  sometimes  over- 
looked is  that  a  ranking  of  biological  assemblages 
by  either  importance  or  susceptibility  to  oil  pollu- 
tion does  not  always  agree  closely  with  the  classifi- 
cation based  on  geological  characteristics.  Several 
factors  must  be  integrated  to  develop  a  satisfactory 
assessment  of  susceptibility.  (Sinha-OEIS). 
W80-06428 


PELAGIC  AND  DEMERSAL  FISH  ASSESS- 
MENT IN  THE  LOWER  COOK  INLET  ESTU- 
ARY SYSTEM, 

Alaska  Dept.  of  Fish  and  Game,  Kodiak. 
J.  E.  Blackburn,  and  P.  B.  Jackson. 


In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf,  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IV,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  276-288,  Octo- 
ber 1979.  1  Fig,  2  Tab,  9  Ref.  NOAA,  Environ- 
mental Research  Laboratories,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Boul- 
der, CO.  NOAA-03-5-022-69. 

Descriptors:  *Fish,  'Baseline  studies,  "Crabs,  En- 
vironmental effects,  Water  pollution  effects,  Re- 
sources development,  Oil  pollution,  'Alaska, 
'Outer  Continental  Shelf,  'Ecological  distribution, 
Finfish,  Petroleum  development,  Cook  Inlet,  Es- 
tuarine  fish. 

This  study  is  in  part  a  survey  of  the  nearshore 
finfish  and  commercial  crab  resources  and  food 
habits  of  lower  Cook  Inlet.  The  study  is  to  evalu- 
ate the  impact  of  oil  development.  Field  collec- 
tions and  available  data  are  to  be  drawn  upon  as 
source  material.  Field  collections  were  collected 
primarily  in  the  northern  half  of  Kamishak  Bay 
with  some  effort  in  Kachemak  Bay  in  April  and 
October  of  1978.  Specific  objectives  were  to  deter- 
mine the  feeding  habits  of  principal  life  stages  of 
dominant  pelagic  and  demersal  fish  and  provide  an 
initial  description  of  their  role  in  the  food  web; 
describe  the  distribution  and  relative  abundance  of 
pelagic  and  demersal  fish  and  their  seasonal 
changes;  identify  areas  of  unusual  abundance  or  of 
apparent  importance  to  fish,  especially  commer- 
cially important  species;  review  past  information 
on  the  fisheries  in  lower  Cook  Inlet  including 
commercial  and  sports  catch  statistics;  define  the 
geographical  locations  and  seasonal  use  of  spawn- 
ing areas;  identify  the  geographical  and  seasonal 
locations  of  important  prey;  and  describe  and 
evaluate  the  potential  for  impact  on  commercial, 
potentially  commercial,  and  sports  fisheries  by 
OCS  oil  and  gas  explorations,  development,  and 
production.  (Sinha-OEIS). 
W80-06429 


PELAGIC  AND  DEMERSAL  FISH  ASSESS- 
MENT IN  THE  LOWER  COOK  INLET  ESTU- 
ARY SYSTEM  -  APRIL  1976  -  SEPTEMBER 
1977, 

Alaska  Dept.  of  Fish  and  Game,  Kodiak. 
J.  E.  Blackburn. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IV,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  289-446,  Octo- 
ber 1979.  41  Fig,  39  Tab,  42  Ref,  2  Append. 
NOAA,  Environmental  Research  Laboratories, 
Outer  Continental  Shelf  Environmental  Assess- 
ment Program,  Boulder,  CO.  NOAA-03-5-022-69. 

Descriptors:  'Fish,  'Shellfish,  'Temporal  distribu- 
tion, 'Spatial  distribution,  'Baseline  studies,  Water 
pollution  effects,  Environmental  effects,  Resources 
development,  Oil  pollution,  'Alaska,  'Outer  Conti- 
nental Shelf,  Cook  Inlet,  Petroleum  development, 
Environmental  assessment. 

A  total  of  58  otter  trawl  hauls,  262  beach  seine 
hauls,  215  surface  tow  net  hauls,  18  purse  seine 
hauls  and  58  gill  net  sets  were  successfully  com- 
pleted in  lower  Cook  Inlet  during  the  summer  of 
1976  and  18  additional  otter  trawl  hauls  were 
completed  during  March  1977.  A  total  of  23  fami- 
lies and  77  species  of  fish  were  identified  in  lower 
Cook  Inlet.  The  study  has  produced  a  data  base 
describing  the  fish  species  present,  their  relative 
abundance  and  several  spatial  and  temporal  distri- 
bution features.  It  has  also  provided  growth  rate, 
food  habit  and  life  history  information  for  several 
fish  species.  The  accumulated  data  should  serve  as 
a  baseline  for  assessing  the  environmental  impact 
of  oil  pollution  from  oil  and  gas  exploration,  devel- 
opment and  finally  the  transport  of  oil  cargoes. 
(Sinha-OEIS). 
W80-06430 


SHALLOW  WATER  FISH  COMMUNITIES  IN 
THE  NORTHEASTERN  GULF  OF  ALASKA: 
HABITAT  EVALUATION,  TEMPORAL  AND 
SPATIAL  DISTRIBUTION,  RELATIVE  ABUN- 
DANCE AND  TROPHIC  INTERACTIONS, 
Alaska  Coastal  Research,  Homer. 


R.  J.  Rosenthal. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  ending  March  1979.  Vol  IV,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  447-455,  Octo- 
ber 1979.  1  Fig.  NOAA,  Environmental  Research 
Laboratories,  Outer  Continental  Shelf  Environ- 
mental Assessment  Program,  Boulder,  CO. 

Descriptors:  'Habitats,  'Temporal  distribution, 
•Spatial  distribution,  'Fish,  'Water  pollution  ef- 
fects, Baseline  studies,  Environmental  effects,  Re- 
sources development,  'Alaska,  'Outer  Continental 
Shelf,  Gulf  of  Alaska,  Petroleum  development, 
Trophic  relationships,  Environmental  assessment. 

Direct  observations  of  fishes  living  in  Hinchin- 
brook  Entrance  and  Montague  Strait  were  made 
during  August-September  1978.  The  shallow  water 
fish  communities  of  this  region  are  represented  by 
at  least  50  species  which  are  typically  found  in  the 
nearshore  zone.  Twenty-two  percent  (11/50)  of 
the  fishes  identified  to  date  were  previously  unre- 
ported in  these  waters,  and  as  such  represent 
northern  range  extensions  in  the  eastern  Pacific. 
During  1978,  2,790  square  meters  of  sea  floor  were 
examined  for  fish  density,  and  vertical  distribution 
along  randomly  or  haphazardly  placed  transects. 
Another  2,310  square  meters  of  underwater  terrain 
was  surveyed  within  fixed  transect  bands.  Addi- 
tional qualitative  data  and  natural  history  informa- 
tion, i.e.  periods  of  reproduction,  larval  release 
time,  etc.,  which  are  pertinent  to  a  basic  under- 
standing of  nearshore  systems  have  also  been  re- 
corded to  aid  in  the  assessment  of  the  vulnerability 
of  shallow  water  fish  populations  to  both  natural 
and  man-induced  perturbations  in  the  northeastern 
Gulf  of  Alaska.  (Sinha-OEIS). 
W80-06431 


SEASONAL  COMPOSITION  AND  FOOD  WEB 
RELATIONSHIPS  OF  MARINE  ORGANISMS 
IN  THE  NEARSHORE  ZONE, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
J.  R.  Dunn,  A.  W.  Kendall,  Jr.,  R.  W.  Wolotira,  L. 
Quetin,  and  J.  H.  Bowerman. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  Year  Ending  March  1979.  Vol  IV,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  456-528,  Octo- 
ber 1979.  43  Fig,  8  Tab,  25  Ref.  NOAA,  Environ- 
mental Research  Laboratories,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Boul- 
der, CO. 

Descriptors:  'Plankton,  'Food  webs,  'Fish,  Oil 
pollution,  Water  pollution  effects,  Resources  de- 
velopment, Seasonal  variations,  Environmental  ef- 
fects, Baseline  studies,  'Alaska,  'Outer  Continental 
Shelf,  Petroleum  development,  Kodiak  Island, 
Nearshore  zone. 

A  field  program  was  designed  to  elucidate  the 
distribution  in  time  and  space  of  the  zooplankton 
(both  holo-  and  meroplankton)  of  continental  shelf 
waters  contiguous  to  Kodiak  Island.  These  plank- 
tonic  forms  are  of  vital  importance  to  the  marine 
food  web  of  the  area,  not  only  as  food  for  higher 
trophic  levels,  but  because  most  finfish  and  shell- 
fish of  the  area  spend  critical  early  parts  of  their 
life  histories  as  members  of  the  plankton  communi- 
ty. Prior  to  this  study,  virtually  nothing  was 
known  about  the  specific  composition  and  abun- 
dance of  the  zooplankton  community,  nor  was  the 
seasonal  occurrence  and  areal  distribution  of  larval 
forms  of  species  contributing  to  the  fisheries  of  the 
area  known.  With  the  knowledge  of  these  distribu- 
tions, the  effects  of  chronic  or  catastrophic  impacts 
of  petroleum  development  can  be  evaluated.  Cer- 
tain areas  and  seasons  may  be  more  critical  than 
others  to  the  success  of  year  classes  as  they  pass 
through  their  planktonic  phase.  (Sinha-OEIS). 
W80-06432 
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Washington  Univ.,  Seattle.  Fisheries  Research 
Inst. 

D.  E.  Rogers,  D.  J.  Rabin,  B.  J.  Rogers,  K. 
Garrison,  and  M.  Wangerin. 

In:  Environmental  Assessment  of  the  Alaskan  Con- 
tinental Shelf.  Annual  Reports  of  Principal  Investi- 
gators for  year  Ending  March  1979.  Vol  IV,  Re- 
ceptors-Fish, Littoral,  Benthos,  p  529-662,  Octo- 
ber 1979.  16  Fig,  66  Tab,  15  Ref.  NOAA,  Environ- 
mental Research  Laboratories,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Boul- 
der, CO. 

Descriptors:  'Plankton,  *Fish,  *Food  webs,  'Sea- 
sonal variations,  'Water  pollution  effects.  Oil  pol- 
lution. Food  habits,  Baseline  studies.  Environmen- 
tal effects,  Resources  development,  'Alaska, 
'Outer  Continental  Shelf,  Petroleum  development, 
Kodiak  Island,  Nearshore  zone. 

The  general  nature  of  this  study  relates  to  an 
examination  of  the  zooplankton  populations  in  the 
nearshore  waters  of  the  Kodiak  Archipelago.  The 
scope  of  the  study  consisted  of  intensive  spring  and 
summer  sampling  followed  by  less  intensive 
autumn  and  winter  sampling.  The  development  of 
petroleum  in  Kodiak's  marine  environment  may 
directly  or  indirectly  affect  the  life  processes  of 
animals.  Under  natural  conditions  most  animals  are 
constrained,  or  limited  to.  for  example,  the  time  of 
year  they  may  reproduce,  the  area  over  which  the 
young  may  be  distributed,  and/or  the  depth(s)  at 
which  the  larvae  may  breed.  These  constraints  of 
time,  space,  and  depth  determine  to  a  certain 
extent  the  mortality  rate  of  larval  forms  of  many 
fish  species.  It  is  also  assumed  that  one  of  the 
problems  of  petroleum  development  is  the  poten- 
tial introduction  of  a  pollutant  that  may  accentuate 
those  natural  constraints  already  in  force.  This 
study  addresses  the  seasonal  composition,  spatial 
and  temporal  distribution  of  fish  larvae  to  define 
the  natural  environmental  limitations.  With  this 
information,  the  developmental  processes  of  a  spe- 
cies likely  to  be  put  under  further  constraint  by  an 
oil  spill  incident  will  be  recognized.  (Sinha-OEIS) 
W 80-0643 3 


AN  ASSESSMENT  OF  THE  RECOVERY  OF 
THE  RED  CEDAR  RIVER  AS  A  RESULT  OF 
BEST  PRACTICABLE  POINT  SOURCE  POL- 
LUTION CONTROL, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zoo- 
logy. 

T.  M.  Burton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220379, 
Price  code:  A03  in  paper  copy,  A01  in  microfiche. 
Institute  of  Water  Research,  Michigan  State  Uni- 
versity, Project  Completion  Report,  August  1980. 
31  p,  3  Fig,  4  Tab,  22  Ref.  OWRT-A-099-MICH 
(1),  14-34-0001-9024. 

Descriptors:  'Point  source  pollution,  'Periphyton, 
'Phosphorus,  Primary  production,  'Nutrients,  Nu- 
trient loading,  Streams,  Water  pollution  sources, 
'Water  pollution  control,  Water  pollution  treat- 
ment, Water  recovery  assessment.  Red  Cedar 
River(MI). 

Studies  conducted  on  the  Red  Cedar  River,  a 
warm-water,  third  order  stream  in  south-central 
Michigan,  in  1958-1962  and  in  1978-1979  allow 
evaluation  of  alterations  in  sediment  accrual  rate, 
nutrient  load,  and  primary  production  over  a 
period  of  about  20  years.  Total  phosphorus  input 
to  the  lower  sections  of  the  river  basin  have  re- 
mained unchanged,  so  urbanization  inputs  have 
offset  reductions  in  total  phosphorus  inputs  result- 
ing from  upgrading  domestic  wastewater  treatment 
from  primary  to  tertiary.  Total  annual  phosphorus 
discharge  from  the  upper  portion  of  this  urbanizing 
basin  has  increased  2.4  fold  over  the  period.  How- 
ever, discharge  of  phosphorus  from  the  lower 
basin  only  increased  1.2  fold  over  1959  values 
despite  the  increased  upstream  loading  and  1.6 
times  more  annual  hydrologic  discharge.  Inorganic 
sediment  accrual  to  the  river  bottom  has  been 
significantly  reduced.  Macrophyte  productivity 
has  declined  markedly  throughout  the  river.  Peri- 
phyton production  of  organic  matter  has  declined 
to  about  half  of  1961  values  for  the  entire  river 
with  this  reduction  occurring  in  the  three  down- 


stream zones  of  the  river.  Nutrient  loading  is  essen- 
tially the  same  from  an  upstream  and  downstream 
station  indicating  that  nutrient  input  is  derived 
more  from  diffuse  sources  at  present.  Changes 
observed  during  the  past  20  years  are  especially 
related  to  human  activities  within  the  basin, 
changes  in  sewage  treatment  facilities  and  urban- 
ization. These  changes  are  documented  in  this 
paper. 
W80-06437 
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ENTEROVIRUS  INACTIVATION  IN  SURFACE 
WATER,  GROUNDWATER,  AND  SOIL, 

New   Mexico  State  Univ .,   Las  Cruces.   Dept.  of 

Biology. 

R  T.  O'Brien. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-211402. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche 

New  Mexico  Water  Resources  Research  Institute, 

New  Mexico  State  Univ.  Technical  Completion 

Report,  July  1980.  16  p.  OWRT  A-052-NMEX(8), 

14-34-0001-9033. 

Descriptors:  'Viruses,  'Water  pollution  treatment. 
'Sewage  treatment,  Activated  sludge,  Tempera- 
ture control,  Septic  tanks,  Human  wastes,  Surface 
waters,  Groundwater.  Soils,  'Virus  inactivation, 
Polio  virus. 

This  report  summarizes  the  results  of  a  long-term 
project  on  virus  inactivation  in  the  environment 
Viral  persistence  in  the  water  environment  was 
highly  variable.  Viruses  generally  were  inactivated 
more  rapidly  in  surface  water  than  in  groundwater, 
while  seawater  was  generally  more  virucidal  than 
fresh  water.  Rates  of  virus  inactivation  were  more 
rapid  as  water  temperatures  were  increased.  Ex- 
periments with  radioactively-labeled  virus  indicate 
the  primary  mechanism  of  virus  inactivation  was 
damage  to  the  genome.  During  the  initial  five 
hours  of  activated  sludge  treatment,  most  of  the 
virus  removal  was  due  to  adsorption  to  suspended 
solids.  As  treatment  was  continued  beyond  ten 
hours,  the  adsorbed  viruses  were  inactivated  Ten 
percent  of  the  viruses  inoculated  in  the  septic  tank 
liquor  were  still  infective  after  six  days.  Infective 
viruses  were  obtained  in  groundwater  from  obser- 
vation wells,  indicating  that  viruses  remained  in- 
fective for  a  sufficiently  long  time  to  contaminate 
groundwater.  Viruses  were  distributed  through  the 
soil  in  all  areas  which  were  moistened  with  septic 
tank  liquor.  Viruses  were  shown  to  persist  in  the 
soil  for  extended  periods  of  time.  The  dominant 
environmental  factors  influencing  virus  inactiva- 
tion rates  were  soil  temperature  and  soil  moisture 
There  was  a  critical  soil  moistue  threshhold  at 
approximtely  3%,  below  which  the  rate  of  virus 
inactivation  was  accelerated. 
W80-06201 


CHARACTERIZATION  OF  WASTEWATER 
TREATMENT  PLANT  FINAL  CLARIFIER 
PERFORMANCE, 

Purdue  Univ.,  Lafayette.  Water  Resources  Re- 
search Center. 

M  Tuntoolavest.  E.  Miller,  and  C.  P  L.  Grady. 
Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-212657. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  129.  June  1980.  118  p,  47 
Fig,  21  Tab,  102  Ref.  2  Append  OWRT  A-055- 
IND(l). 

Descriptors:  'Activated  sludge  system, 
'Wastewater  treatment,  'Aerobic  treatment.  Sus- 
pended solids(Mixed  liquor).  Solids  retention  time. 
Sludge  recycle.  Sludge  treatment.  Flocculation. 
Mathematical  models.  Pilot  plants 

Because  it  determines  effluent  quality,  the  final 
settler  is  the  critical  component  of  an  activated 
sludge  system.  In  spite  of  this,  a  lack  of  data 
concerning  the  settling  properties  of  activated 
sludge  under  various  operational  conditions  has 
prevented  the  application  of  rational  procedures  to 
the  design  and  operation  of  its  clarification  func- 


tion. The  research  was  conducted  in  the  Purdue 
Activated  Sludge  Pilot  Plant  (PASPP)  which  was 
operated  at  a  flow  rate  of  0.5  gpm  and  a  constant 
solids  retention  time  of  10  days  utilizing  a  synthetic 
wastewater  containing  dry-moist  dog  food  as  the 
organic  fraction.  Three  operational  parameters  (the 
mixed  liquor  suspended  solids  (MLSS)  concentra- 
tion in  the  aeration  chamber,  the  air  flow  rate  to 
that  chamber,  and  the  percent  of  sludge  recycle 
from  the  settler  to  the  aeration  chamber)  were 
studied  and  compared  to  two  design  parameters 
(the  overflow  rate  and  hydraulic  retention  time  of 
the  final  settler).  The  MLSS  Concentration  was 
found  to  be  the  most  important  single  factor  gov- 
erning the  concentration  of  suspended  solids  in  the 
effluent  from  the  final  settlers.  For  operation  of  a 
system  at  fixed  retention  time  and  overflow  rate, 
stepwise  regression  analysis  revealed  that  the  prod- 
uct of  MLSS  concentration  and  the  air  flow  rate 
exerted  the  strongest  effect  because  90%  of  the 
variability  in  the  effluent  suspended  solids  concen- 
tration could  be  accounted  for  by  that  term  alone 
When  variations  in  the  design  parameters  were 
considered  as  well,  87%  of  the  changes  in  the 
independent  variable  could  be  accounted  for  by 
three  terms:  the  MLSS  concentration  and  its  prod- 
uct with  each  of  the  design  parameters.  These 
results  suggest  that  much  more  consideration 
should  be  given  to  the  MLSS  concentration  in  the 
design  and  operation  of  activated  sludge  final  set- 
tlers. 
W80-06220 


THE  UPTAKE  OF  FLUORIDES  DURING  CO- 
AGULATION, 

Auburn  Univ.,  AL  Dept.  of  Civil  Engineering 
J.  F.  Judkins,  Jr. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  PB80  220619, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Water  Resources  Research  Institute.  Auburn  Uni- 
versity. Completion  Report,  July  1980.  58  p  1 1  Fig. 
7  Tab.   OWRT   A-043-ALA(3),    14-34-0001-7001. 

Descriptors:  'Fluorides,  Alum,  Rapid  mix,  'Water 
treatment.  Sludge.  'Water  chemistry.  'Chemical 
reactions,  'Coagulation,  Laboratory  tests,  Evalua- 
tions. 

Turbid  water  samples  of  known  turbidity,  alkalin- 
ity and  fluoride  content,  were  coagulated  with 
alum  by  the  standard  jar  test  procedure,  and  ana- 
lyzed for  residual  fluoride  and  aluminum  content 
Greatest  fluoride  removal  was  found  to  occur  at 
pH  6  5  and  carryover  aluminum  concentrations 
were  found  to  correspond  directly  to  optimum 
alum  dosage  It  was  found  that  the  addition  of 
fluoride  to  the  rapid  mix  unit  increased  the  amount 
of  fluoride  required  to  maintain  in  a  given  residual 
and  increased  the  amount  of  alum  required  for 
coagulation.  Sludge  samples  were  placed  in  plastic 
bottles  and  stored  in  the  laboratory.  Supernatant 
from  these  bottles  was  collected  at  monthly  inter- 
vals and  over  a  five-month  period  the  fluoride 
content  of  the  supernatant  was  found  to  change 
very  little  A  method  was  developed  to  measure 
the  fluoride  content  of  coagulant  sludge  and  veri- 
fied by  laboratory  tests.  The  developed  method 
was  used  to  measure  fluoride  concentrations  in 
sludges  from  selected  water  treatment  plants. 
W80-06263 


AERATION  OF  WASTE  IN  SEPTIC  TANK. 

A.  J.  Smith. 

U.S.  Patent  No  4.179,375,  5  p.  7  Fig.  15  Ref;  Office 
Gazette  of  the  United  States  Patent  Office.  Vol 
989,  No  3,  p  1003-1004.  December  18.  1979. 

Descriptors:  'Patents.  'Waste  water  treatment. 
•Water  pollution  treatment.  'Sewage  treatment. 
Septic  tanks.  Equipment.  Aeration.  Bubbles.  Flow. 
Mixing. 

An  apparatus  for  use  in  an  aerated  sewage  disposal 
system  to  aerate  sewage  waste  in  a  septic  tank 
comprises:  (1)  means  including  ducting  to  efect 
flow  of  waste  from  the  tank,  and  to  effect  return 
flow  of  the  waste  to  the  tank:  (2)  other  means  to 
effect  entry  of  oxidizing  fluid  into  the  waste  flow: 
and  (3)  the  first  means  including  distributed  outlet 
means  in  the  tank  to  discharge  the  oxidizing  fluid 
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in  the  form  of  small  bubbles  into  the  waste  in  the 
tank  along  with  return  of  the  flowing  waste  into 
the  tank.  The  discharge  into  the  tank  causes  a 
revolving  flow  of  waste  in  the  tank;  and  the  outlet 
means  may  include  a  duct  with  a  self-closing  slit. 
(Sinha-OEIS) 
W80-06272 


CLOSED-CYCLE  TEXTILE  DYEING:  FULL 
SCALE  HYPERFILTRATION  DEMONSTRA- 
TION (DESIGN), 

La  France  Industries,  SC. 
C.  A.  Brandon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  181886, 
Price  codes:  A  06  in  paper  copy,  A01  in  microfiche. 
Report  No  EPA-600/2-80-055,  Environmental 
Protection  Technology  Series,  March  1980.  99  p, 
19  Fig,  14  Tab,  10  Ref,  3  Append.  OWRT-0122, 
S805182. 

Descriptors:  'Water  pollution  control.  'Separation 
techniques,  'Membranes,  *Dyes,  'Textiles,  'Filtra- 
tion, 'Recycling,  Water  quality,  Organic  com- 
pounds, Equipment,  Installation,  Economics,  Opti- 
mization, Design,  On-site  investigations,  Research 
and  development,  Conservation,  South  Carolina. 

A  full-scale  demonstration  of  hyperfiltration  for 
closed-cycle  operations  of  a  LaFrance  Industries, 
SC,  dye  house  is  reported.  Results  from  on-site 
pilot  tests  of  three  types  of  hyperfiltration  modules 
are  described  for  Phase  I.  the  design  phase.  Hyper- 
filtration is  a  pressure  driven  membrane  separation 
technique  that  was  shown  to  be  economical  for 
recycle  of  energy,  water,  and  chemicals  by  earlier 
research.  About  50%  of  the  energy  used  in  wet 
processing  can  be  saved  by  direct  recycle  of  the 
permeate  at  full  process  temperature.  The  textile 
process,  dye  range,  design,  wash  water  composi- 
tion, and  economics  of  the  system  are  described. 
Two  dynamically  formed  zirconium  oxidepolya- 
crylate  membrane  systems  and  one  spiralwound 
poly  (ether)  amid  membrane  were  tested.  All  gave 
permeate  satisfactory  for  recycle  and  96%  of  the 
wash  water  at  82  C  was  recovered  as  permeate  for 
direct  recycle  as  wash  water.  The  unused  dye  pad 
liquor  bypasses  the  membranes  and  is  sent  directly 
to  the  concentrate  tank.  Tests  led  to  the  selection 
of  the  Mott-Brandon  ZOPA  module  for  the  dem- 
onstration operation  phase.  The  payback  period  is 
estimated  to  be  about  5.2  years  without  chemical 
recovery.  Studies  of  concentraie  and  dye  pad  re- 
sidual recovery  will  be  initiated  in  the  future. 
(Sidney-IPA). 
W80-06273 


DIELDRIN  IN  A  RIVER  CATCHMENT  AND 
POTENTIAL  METHODS  OF  REMOVAL, 

Plymouth  Polytechnic  (England),  Dept.  of  Envi- 
ronmental Sciences. 

L.  Brown,  E.  G.  Bellinger,  and  J.  P.  Day. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,   Vol   33,   No   5,   p  478-484,   September 
1979.  1  Fig,  7  Tab,  15  Ref. 

Descriptors:  'Water  pollution,  'Dieldnn. 
'watersheds(Basins),  'Waste  water  treatment, 
Data  collections,  Surveys,  Sediments,  Water  pollu- 
tion sources,  Foreign  countries,  Textiles,  Chromi- 
um, Copper,  Zinc,  Manganese,  Coagulation, 
Chemical  analysis,  Methodology,  Peat,  Activated 
carbon,  Organic  pesticides,  'England,  'River 
Holme. 

Dieldrin,  which  is  used  for  moth  proofing  in  the 
textile  industry,  is  likely  to  be  present  in  the  sur- 
face waters  receiving  waste  discharges  from  this 
industry.  Conventional  treatment  processes  in 
sewage  works  do  not  significantly  remove  it.  The 
River  Holme  catchment  in  Yorkshire  is  an  area 
receiving  such  waste  discharges.  The  river's  water 
is  soft  having  calcium  and  magnesium  hardness 
rarely  exceeding  20  mg/1.  These  soft  waters  are  a 
prerequisite  for  a  successful  textile  industry.  The 
removal  of  dieldrin  from  some  effluents  in  the 
River  Holme  catchment  can  be  achieved  using 
activated  carbon.  Although  washed  peat  is  not 
quite  so  effective  it  too  can  remove  considerable 
quantities  of  dieldrin,  about  0.3  mg/g  peat.  This 
figure  may  be  a  little  conservative  as  Eye  reported 


that  the  ultimate  adsorptive  capacity  of  peat  was 

0.7  mg/g.  (Humphreys-ISWS) 
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REMOVAL  OF  INORGANIC  POLLUTANTS 
FROM  WASTEWATER  DURING  RECLAMA- 
TION FOR  POTABLE  REUSE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith,  M.  L.  Siebert,  and  W.  H.  J.  Hattingh. 

Water  SA  (Pretoria),  Vol  6,  No  2,  p  92-95,  April 

1980.  1  Fig,  2  Tab,  10  Ref. 

Descriptors:  'Waste  water  treatment,  'Inorganic 
compounds,  'Potable  water,  'Water  reuse,  Evalua- 
tion, Pilot  plants,  Water  treatment,  Disinfection, 
Neutralization,  Sewage  treatment,  Recycling,  Fil- 
tration, Chlorination,  Activated  carbon,  Cadmium, 
Copper,  Zinc,  Mercury,  Lead,  Ammonia,  Lime, 
Performance,  Efficiencies,  Cyanide,  South  Africa. 

The  ability  of  a  pilot  plant  reclamation  plant  to 
remove  certain  toxic  and  aesthetically  undesirable 
inorganic  chemical  constituents  from  purified 
sewage  effluents  is  discussed.  The  multi-stage  proc- 
ess of  treatments  was  assessed  at  each  stage  as  to  its 
effectiveness  in  removing  cadmium,  copper,  lead, 
mercury,  zinc,  and  cyanide.  The  first  stage  in  the 
reclamation  process,  'high  lime'  treatment,  re- 
moved 99.3%  of  the  cadmium,  99.6%  of  the  lead, 
96%  of  the  zinc,  and  90%  of  the  mercury.  Ammo- 
nia stripping,  secondary  clarification,  and  sand  fil- 
tration reduced  the  amount  of  cyanide  by  19%,  but 
removed  little  copper  and  mercury.  Chlorination 
effectively  removed  the  remainder  of  the  cyanide 
and  reduced  the  amount  of  copper  to  10%.  Acti- 
vated carbon  treatment  in  the  last  stage  removed 
the  remaining  copper  and  mercury.  The  high  lime 
and  activated  carbon  treatment  were  the  most  ef- 
fective treatments  in  the  total  process  and  concen- 
trations of  all  six  substances  investigated  were  sig- 
nificantly reduced  below  the  detection  limits  of  the 
analytical  methods  used.  (Sidney-IPA). 
W80-06373 


OZONATION  AT  THE  STANDER  WATER 
RECLAMATION  PLANT, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  Van  Leeuwen,  and  J.  Prinsloo. 

Water  SA  (Pretoria),  Vol  6,  No  2,  p  96-102,  April 

1980.  3  Fig,  1  Tab,  23  Ref. 

Descriptors:  'Waste  water  treatment,  'Ozone, 
'Oxidation,  'Reclamation,  Disinfection,  Efficien- 
cies, Chlorination,  Lime,  Activated  carbon, 
Chemical  oxygen  demand,  Biological  treatment, 
Equipment,  Economics,  'South  Africa. 

The  disinfection  efficiency  and  economics  of  ozon- 
ation waste  water  treatment  at  the  Stander  Water 
Reclamation  Plant,  Pretoria,  South  Africa,  are  dis- 
cussed. The  ozone  absorption  system  consists  of  a 
packed  column  (with  redistributors)  together  with 
an  injector  mixing  device  and  the  unit  gives  ozone 
utilization  efficiencies  of  95%  at  a  production  rate 
of  10  milligram  ozone  per  cubic  decimeter  of 
water.  Ozonation  was  found  to  compliment  chlor- 
ination for  disinfection  and  both  together  provide  a 
safety  barrier  which  is  lost  when  lime  clarification 
is  replaced  by  ferric  chloride  clarification.  Disin- 
fection of  the  waste  water  was  satisfactory  if  total 
oxidant  residuals  were  maintained  at  more  than  0.2 
milligram  per  cubic  decimeter  for  15  min.  Ozona- 
tion lowers  the  chemical  oxygen  demand  and  total 
carbon  concentration  of  water  and  also  enhances 
their  removal  by  active  carbon.  The  useful  life  of 
the  active  carbon  is  significantly  increased  by 
ozonation  since  it  probably  lowers  the  load  on  the 
carbon  and  enhances  biological  growths  on  the 
carbon.  The  use  of  ozonation  in  water  reclamation 
results  in  a  net  gain  by  reducing  the  cost  of  active 
carbon  treatment.  (Sidney-IPA). 
W80-06374 


5E.  Ultimate  Disposal  Of  Wastes 


STREAMFLOW  AND  WATER  QUALITY  MOD- 
ELING OF  THE  CHOWAN  RIVER, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg,  VA.  Dept.  of  Civil  Engineering. 
D.  N.  Contractor,  and  P.  H.  King. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-2 11261, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Virginia  Water  Resources  Research  Cener,  Virgin- 
ia Polytechnic  Institute  and  State  University.  Bul- 
letin 119,  August  1980.  71  p,  29  Fig,  7  Tab,  34  Ref. 
OWRTB-074-VA(1). 

Descriptors:  Numerical  modeling,  'Algal  growth, 
Water  resources.  Flood  routing,  'Model  studies, 
'Numerical  analysis,  'Streamflow,  'Water  quality, 
Biochemical  oxygen  demand.  Chemical  oxygen 
demand,  dissolved  oxygen,  Nitrogen  compounds, 
•Algae,  Chowan  River(Va-NC),  Implicit  finite  dif- 
ference method. 

This  study  investigated,  by  means  of  numerical 
simulation,  the  Chowan  River  system's  water  qual- 
ity problems  related  to  excessive  algal  growth.  A 
computer  program  was  developed  to  determine 
flow  rates,  velocities,  and  depths  at  51  computer 
stations  by  routing  flows  through  the  river  system. 
The  output  of  this  flow  program  provided  the 
input  for  calculating  the  concentrations  of  bio- 
chemical oxygen  demand  (BOD),  chemical  oxygen 
demand  (COD),  dissolved  oxygen  (DO),  and  four 
nitrogen  parameters  (organic,  ammonia,  nitrite-ni- 
trate, and  algal)  of  each  of  the  computer  stations. 
The  four  nitrogen  parameters  were  solved  for  si- 
multaneously. Measured  field  data  collected  in 
1974  were  used  to  calibrate  the  model,  the  pro- 
gram was  then  used  to  simulate  algal  growth  for 
1974  and  1975  and  was  compared  with  measured 
data  for  verification  of  the  program.  The  program 
was  also  used  to  study  management  strategies  for 
water  quality  control.  The  first  such  plan  was  to 
measure  the  effects  of  reducing  the  concentration 
of  nutrients  from  overland  runoff  on  algal  concen- 
trations at  the  mouth  of  the  rier.  Another  applica- 
tion of  the  program  assumed  the  watershed  to 
consist  only  of  forests  and  nutrient  runoff  from  the 
forests  to  be  the  river's  only  nonpoint  source  of 
pollution,  this  primeval  condition  resulted  in 
roughly  half  the  concentrations  measured  in  1974. 
W80-06219 


ASSESSMENT  OF  LAND  TREATMENT  TECH- 
NOLOGY FOR  PETROLEUM  REFINERY 
SOLID  WASTES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Biological  and  Agricultural  Engineering. 
D.  Pal,  and  M.  R.  Overcash. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220593, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Rpt.  No.  141,  July  1980. 
30  p,  2  fig,  6  tab.  14-34-0001-7173. 

Descriptors:  'Industrial  wastes,  'Oil  industry, 
Waste  characterization.  Organic  compounds,  Soils, 
Soil  types,  'Waste  disposal,  'Ultimate  disposal, 
'Solid  wastes,  'Land  treatment.  Petroleum  wastes, 
Land  application  systems. 

This  report  examines  land  treatment  for  the  aggre- 
gate refinery  solid  wastes  using  representative  con- 
stituent characteristics  and  site  conditions.  A  major 
distinction  is  drawn  between  existing  petroleum 
industry  land  farming  and  the  site  nondegradation 
approach  of  land  treatment  used  in  this  report.  The 
latter  is  more  closely  linked  to  the  RCRA  ap- 
proach to  hazardous  waste  management.  The  re- 
sults of  this  study  do  not  represent  design  criteria 
because  of  the  highly  critical  need  to  test  individu- 
al wastes  and  sites  to  be  used  before  specification 
or  permit  approval  of  such  systems.  In  addition  to 
the  evaluation  of  land  treatment  as  an  option  for 
these  total  refinery  solid  wastes,  a  fundamental 
design  procedure  is  presented.  This  procedure 
demonstrates  the  detailed  levels  of  soil  and  waste 
analyses  required  to  design  any  land  application 
system.  Successful  long  term  performance  and  ad- 
herence to  soil,  food-chain,  groundwater  nonde- 
gradation constraints  depend  on  utilizing  an  in- 
depth  design  procedure.  Results  of  this  study  have 
demonstrated  the  differences  attributable  to  soils, 
the  waste  parameters  which  are  critical  in  design. 
and  the  potential  savings  associated  with  in-plant 
source  control. 
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NUMERICAL  MODELING  OF  LIQUID  WASTE 
INJECTION  INTO  A  TWO-PHASE  FLUID 
SYSTEM, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

S.  W.  Wheatcraft.  and  F.  L.  Peterson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  213051, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  125,  August  1979,  103  p.,  21 
Fig,  2  Tab.  OWRT  A-071-HI(3),  14-34-0001-7025, 
7026,  8013. 

Descriptors:  *Liquid  wastes,  'Waste  disposal,  'In- 
jection wells,  Groundwater,  Hydrodynamics,  Dis- 
persion, 'Numerical  analysis,  Hawaii,  'Path  of  pol- 
lutants, Groundwater  movement,  Coasts,  'Sand- 
box model,  Fluid  transport  equation,  Convective 
dispersion  equation. 

The  injection  of  liquid  wastes  into  a  groundwater 
environment  saturated  with  density-stratified  fluid 
is  simulated  by  a  finite-difference  numerical  model. 
The  fluid  transport  equation  is  simultaneously 
solved  with  the  convective-dispersion  equation  for 
salinity.  The  migration  of  the  injected  liquid  waste 
effluent  is  then  tracked  by  solving  a  second  con- 
vective-dispersion equation  for  an  ideal  tracer  dis- 
solved in  the  effluent.  The  convective-dispersion 
equation  for  the  ideal  tracer  is  solved  with  the  flow 
velocities  obtained  from  the  simultaneous  solution 
of  the  fluid  transport  and  the  salinity  convective- 
dispersion  equations.  The  equations  are  solved  for 
the  two-dimensional  case  of  a  line  of  injection 
wells  set  close  together  parallel  to  the  coastline. 
Total  length  of  the  line  of  injection  wells  is  consid- 
ered to  be  much  longer  than  the  distance  to  the 
ocean  so  that  any  vertical  cross  section  taken 
normal  to  the  coastline  will  appear  the  same  Re- 
sults are  presented  in  a  time-series  of  contour  maps 
in  the  vertical  plane:  one  map  for  each  time-step, 
with  lines  of  equal  concentration  for  the  salinity 
(isochlors);  and  the  effluent  tracer  (isopleths).  The 
more  concentrated  effluent  is  found  to  migrate 
vertically  upward  around  the  injection  well  due  to 
buoyant  force,  while  dilute  effluent  solutions  mi- 
grate horizontally,  displaying  very  little  buoyant 
rise. 
W80-06318 


POTENTIAL  HEALTH  HAZARDS  ASSOCIAT- 
ED WITH  THE  DISPOSAL  OF  SEWAGE 
SLUDGE  ON  AGRICULTURAL  SOILS  IN 
WESTERN  OREGON, 

Oregon   State   Univ.,   Corvallis.   OR.    Water   Re- 
sources Research  Inst. 
C.  Hagedorn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220387, 
Price  code:  A04  in  paper  copy,  A01  in  microfiche. 
Completion  Report.  June  1980.  67  p,  7  Fig,  16  Tab, 
91  Ref.  OWRT-B-048-ORE  (2). 

Descriptors:  'Sludge  disposal,  'Sewage  bacteria, 
'Public  health,  'Water  quality,  Safety,  On-site  in- 
vestigations, Coliforms,  Anaerobic  digestion, 
Chemical  degradation.  Climates,  Leaching.  Move- 
ment, Path  of  pollutants.  Groundwater,  Surface 
waters,  Percolation,  Effects,  Temperature,  Water 
pollution,  Subsurface  drainage,  Streptococcus, 
Waste  treatment,  Hazards,  Oregon,  Soils.  Agricul- 
tural soils. 

Field  experiments  were  carried  out  to  determine 
the  extent  of  potential  health  hazards  due  to  the 
persistence  of  fecal  coliform  bacteria  in  four  Wil- 
lamette Valley  soils  after  application  of  anaerobi- 
cally-digested  sewage  sludge.  It  was  originally 
thought  that  the  cool,  wet,  climate  which  occurs  in 
the  Willamette  Valley  over  much  of  the  fall, 
winter,  and  spring  months  would  prolong  the  sur- 
vival length  of  fecal  bacteria  so  that  ground  and 
surface  waters  might  be  contaminated.  Climatic 
data  and  coliform  downward  movement  (through 
washing)  were  measured  and  no  prolongation  of 
fecal  coliforms  by  the  cool,  moist  winter  weather 
was  found.  The  fecal  coliforms  died  off  at  roughly 
equal  rates  in  all  the  four  soils  in  the  winter  and 
more  rapidly  in  the  Dayton  and  Cloquato  soils  in 


the  summer  Bacteria  transport  occurred  down  to 
100  centimeters  but  declined  to  less  than  20  cells 
per  100  milliliter  by  the  fifth  week  and  only  a  few 
cells  reached  perched  water  tables  at  two  of  the 
sites.  The  fecal  streptococci  were  found  to  be 
unsuitable  for  reliable  testing  of  bacterial  levels 
from  recent  pollution  in  soil.  It  was  concluded  that 
sewage  sludge  application  year-round  is  feasible 
and  not  a  great  health  hazard  if  carried  out  proper- 
ly. (Sidney-IPA). 
W80-06368 


AN  APPROACH  TO  THE  FRACTURE  HY- 
DROLOGY AT  STRIPA:  PRELIMINARY  RE- 
SULTS, 

University  of  Waterloo.  Canada    Depl.  of  Earth 

Sciences. 

J.  E.  Gale,  and  P.  A.  Witherspoon. 

California    Univ.,    Berkeley     Lawrence    Berkeley 

Lab.  Technical  Information  Report  No   15,  May 

1979.  26  p,  13  Fig,  15  Ref. 

Descriptors:  'Radioactive  waste  disposal,  'Frac- 
ture permeability,  'Thermodynamics.  Path  of  pol- 
lutants, radioisotopes,  Fractures(geologic),  Gran- 
ite, Mapping,  Core  drilling.  Boreholes, 
Logging(recording).  Heat  flow,  Groundwater 
movement,  Stress  analysis 

Two  main  problems  associated  with  radioactive 
waste  storage  in  fractured  crystalline  rock  are:  (1) 
thermo-mechanical  effects  of  waste  heat  genera- 
tion and  (2)  the  potential  for  transport  of  radioac- 
tive materials  by  groundwater.  In  both  problems, 
fractures  play  a  dominant  role.  In  the  first  case, 
fractures  have  non-linear  deformation  characteris- 
tics that  can  modify  the  displacements  induced  by 
thermal  loading  In  the  second  case,  matrix  perme- 
ability and  porosity  of  repository  rocks  are  so  low 
that  fractures  provide  the  only  pathway  for  radion- 
uclides to  migrate  away  from  the  repository 
Hence,  it  is  essential  to  characterize  the  fracture 
system  through  a  series  of  laboratory  and  field 
investigations.  The  complexity  of  the  problem  is 
illustrated  by  field  studies  in  a  fractured  granite 
currently  underway  in  an  abandoned  iron-ore  mine 
at  Stripa,  Sweden  Field  work  required  careful 
mapping  of  the  fracture  system,  drilling  boreholes 
approximately  perpendicular  to  the  principal  frac- 
ture sets,  oriented  cores,  detailed  logging  of  frac- 
ture planes,  injection  tests  to  determine  effective 
fracture  aperature,  and  the  integration  of  these 
data  into  a  permeability  tensor.  A  series  of  heater 
experiments  attempted  to  determine  how  fluid 
pressure  and  permeabilities  in  fractured  rock  are 
affected  by  increasing  temperatures.  This  involved 
the  coupled  problems  of  heat  flow,  fluid  flow,  and 
stress  change.  (Purdin-NWWA). 
W 80-064 11 


GROUND  WATER  MODELING  IN  SUBSUR- 
FACE NUCLEAR  WASTE  DISPOSAL  --  AN 
OVERVIEW, 

California    Univ..    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06434 


EVALUATION  METHODS  FOR  HYDROGEO- 
LOGIC  CONDITIONS  AT  RADIOACTIVE 
WASTE  BURIAL  SITES, 

Waterloo  Univ.  (Ontario) 

J.  A.  Cherry,  P.  Fritz,  J.  E.  Gale,  and  R.  W. 

Gillham 

Transactions  American  Nuclear  Society.  Vol  32,  p 

117-119,  June  1979.  5  Ref 

Descriptors:  'Fracture  permeability.  'Evaluation. 
'Aquifer  testing,  'Radioactive  waste  disposal.  Dif- 
fusion. Advection.  Dispersion. 
Fractures(Geologic).  Shales.  Igneous  rocks.  Bore- 
holes. Injection.  Groundwater  movement.  Radioi- 
sotopes. 

Hydrogeologic  criteria  are  a  critical  component  in 
site-selection  for  subsurface  storage  or  disposal  of 
solid  radioactive  waste.  Most  sites  have  very  lov> 
permeability.  Methodologies  for  hydrogeologic 
studies  of  very  low  permeability  em  ironments  are 
only   in   the   early   stages   of  development     Low 


ground  water  velocities  at  shallow  depths  occur  in 
clayey  and  clayey  silt  deposits.  The  main  potential 
mechanism  of  radionuclide  migration  is  molecular 
diffusion  rather  than  ground  water  advection 
However,  transport  models  must  consider  the 
combined  results  of  advection  and  mechanical  dis- 
persion in  fractures  and  molecular  diffusion  in  the 
porous  matrix.  Shale  and  granite  have  low  matrix 
permeabilities  and  porosities.  However,  fractures 
can  provide  higher  rock  mass  permeability  and 
porosity  at  specific  sites.  Four  methods  of  measur- 
ing fracture  permeability  include:  the  use  of 
double-packer  assemblies  combined  with  injection 
tests  on  single  fractures  and  data  on  fracture  geom- 
etry; drilling  a  central  borehole  with  three  periph- 
eral boreholes  parallel  to  three  principal  permeabil- 
ity axes  and  measuring  the  fluid  pressures  in  the 
peripheral  holes  from  multiple-packer  injection 
tests;  drilling  orthogonal  boreholes  oriented  with 
respect  to  the  fracture  system  and  testing  the  bore- 
holes with  increasing  packer  spacing;  and  the  use 
of  current  testing  and  analysis  techniques  for  high 
permeability  zones  in  fractured  shale.  (Purdin- 
NWWA) 
W80-06435 


SOLID  WASTE  MANAGEMENT:  DISPOSAL 
BY  LANDFILL, 

Johannesburg  City  Council  (South  Africa) 

J   M   Ball 

lmiesa   (Johannesburg),   Vol    3,   No    10,   p    14-16, 

October  1978.  3  Fig. 

Descriptors:  'Landfills,  'Solid  wastes,  'Waste  dis- 
posal. Wastes,  Waste  dumps,  Water  pollution. 
Public  health,  Hydrogeology,  Groundwater, 
Methane,  Leachate,  Moisture  content.  Water  table. 
South  Africa 

Sanitary  landfill  is  a  method  of  disposing  of  solid 
waste  on  land  without  causing  a  nuisance  or 
hazard  to  the  public  health  or  safety  Refuse  is 
confined  to  the  smallest  possible  place  and  covered 
daily  with  a  layer  of  earth  in  order  to  reduce 
odors,  litter,  and  fire  hazard  Possible  long-term 
problems  \uth  this  method  of  waste  disposal  are 
the  formation  of  methane  gas  and  leacheate  forma- 
tion. Methane  generally  escapes  into  the  atmos- 
phere without  causing  problems.  The  installation 
of  gas  venting  systems  and  periodic  checks  for 
methane  in  buildings  adjacent  to  the  landfill  are  the 
only  precautions  to  be  taken  Leachate  is  formed 
by  moisture  input  from  precipitation  or  from 
groundwater  encroachment.  A  hydrogeological  in- 
vestigation of  the  proposed  landfill  site  can  estab- 
lish the  high  water  table  elevation.  Trie  site  should 
be  situated  at  least  15  meters  above  this  level,  and 
as  far  as  possible  from  any  surface  water.  Appro- 
priate landfill  cover  material  is  mixtures  of  fine 
sands,  silts  and  clays  yvith  permeabilities  of  be- 
tween 10-3  and  10-6  cm/sec  applied  daily  to  a 
compacted  thickness  of  0.3  meters,  with  final  coyer 
up  to  1.0  meter  Final  levels  should  be  contoured 
so  that  surface  yvater  drains  off.  (Stiles-IPA). 
W80-06449 

5F.  Water  Treatment  and 
Quality  Alteration 


SURFACE-TREATED  ACTIVATED  CARBON 
FOR  REMOVAL  OF  PHENOL  FROM  WATER. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Materials  Science. 

O  P.  Mahajan.  C.  Moreno-Castilla.  and  P  L 
Walker.  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB80-211139. 
Price  codes:  A03  in  paper  copy.  A01  in  microfiche. 
Institute  for  Research  on  Land  and  Water  Re- 
sources. Pennsylvania  State  University  Report. 
June  1980  38  p,  10  Fig.  5  Tab.  25  Ref  OWRT  A- 
050-PA(l)   14-34-0001-9040 

Descriptors:  'Water  purification,  'Activated 
carbon.  'Ion  exchange.  'Phenols.  'Adsorption. 
•Resins.  Oxidation.  Carbon.  Organic  compounds. 
Water  pollution  sources.  Separation  techniques. 
Surfaces.  Chelation.  Heat  treatment.  'Potable 
water.  'Ammonia. 


34 


WATER  RESOURCES  PLANNING— Field  6 


The  phenol  adsorption  characteristics  of  porous 
and  non-porous  carbons  and  ion-exchange  resins 
were  studied  for  possible  removal  of  organics  from 
drinking  water.  The  nature  of  the  carbon  surface 
was  the  most  important  factor  in  phenol  uptake  on 
non-porous  carbons  at  a  given  equilibrium  concen- 
tration. Activated  carbons  which  were  oxidized 
with  nitric  acid,  ammonium  persulfate,  or  hydro- 
gen peroxide  gave  decreased  phenol  uptake.  The 
phenol  adsorption  increased  however,  if  the  che- 
misorbed  oxygen  was  removed  by  heating  in  nitro- 
gen gas.  A  greater  increase  could  be  realized  if  the 
activated  carbons  were  heated  in  nitrogen  gas  at 
950C  to  remove  oxygen  complexes  on  their  sur- 
face. The  phenol  adsorption  appeared  to  increase 
when  more  pi-electrons  were  available  on  the  basal 
plane  surfaces  of  the  crystallites  and  reduced  by 
oxygen  complexes  on  edge  sites.  Water  is  probably 
attracted  more  strongly  to  the  edge  sites  than  is 
phenol.  Activated  carbons  exhibited  better  phenol 
adsorption  properties  than  commercial  ion-ex- 
change resins.  (Sidney-IPA) 
W80-06224 


STEADY-STATE  ESTIMATION  OF  COOLING 
POND  PERFORMANCE, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
G.  H.  Jirka,  and  M.  Watanabe. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY6,  Tech- 
nical Note,  p  1116-1123,  June  1980.  5  Fig.  5  Ref,  1 
Append. 

Descriptors:  *Hydrothermal  studies,  *Water  cool- 
ing, *Ponds,  *Model  studies,  Estimating,  Analyt- 
ical techniques,  Analysis,  Mathematical  models. 
Water  temperature.  Thermal  stratification,  Equa- 
tion, Cooling  ponds,  Shallow  ponds,  Deep  strati- 
fied ponds. 

This  note  gave  steady-state  formulas  and  diagrams 
for  the  intake  temperature  for  three  types  of  cool- 
ing ponds:  deep  stratified  cooling  pond,  shallow 
dispersive  cooling  pond,  and  shallow  recirculating 
cooling  pond.  The  models  were  simple  but  includ- 
ed the  dominant  heat  transport  mechanism  in  each 
case.  The  estimation  of  the  model  parameters  as  a 
function  of  pond  design  condition  was  similar  to 
the  procedure  for  the  more  detailed  transient  cool- 
ing pond  models.  The  general  use  of  these  models 
will  be  for  the  estimation  of  average,  such  as 
monthly,  performance  conditions.  The  adequate 
averaging  time  was  found  to  be  in  the  order  of  the 
residence  time  of  the  cooling  pond.  (Humphreys- 
ISWS) 
W80-06300 


logical  and  hydrothermal  conditions,  the  condens- 
er flow  rate,  the  size  of  the  cooling  tower,  and  the 
water  consumption.  The  minimum  total  cost  for 
three  hybrid  cooling  system  arrangements  were 
determined  in  terms  of  the  above  parameters.  The 
hybrid  cooling  systems  were  superior  to  once- 
through  systems  for  some  specific  sites  where  the 
permissible  heat  assimilation  capacity  of  the  water 
was  inadequate  for  dissipating  all  of  the  power 
plant  waste  heat.  (Sidney-IPA). 
W80-06325 

5G.  Water  Quality  Control 


LAKE  ERIE:  A  NEW  PROGNOSIS, 

Ohio  State  Univ.,  Columbus,  Dept  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-06233 


OPTIMUM  MECHANICAL  DRAFT  WET 
COOLING  TOWERS  TO  SUPPLEMENT  ONCE- 
THROUGH  COOLING  AT  SELECTED  MIS- 
SOURI RIVER  SITES, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

A.  R.  Giaquinta,  and  T.  E.  Croley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  212764, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No  224,  October,  1979.  44  p,  9  Fig,  2  Tab, 
16  Ref.  OWRT  A-061-IA(1),  14-34-0001-8017. 

Descriptors:  'Cooling  towers,  'Optimization, 
'Economics,  'Computer  models,  Computer  pro- 
grams, Mathematical  models,  Management,  Water 
utilization,  Thermal  pollution,  Equipment,  Heated 
water,  Water  cooling,  Powerplants.  Hydrothermal 
studies,  Heat  transfer,  Thermodynamics. 

A  complete,  detailed  analysis  of  wet  tower/once- 
through  hybrid  cooling  systems  was  carried  out  to 
give  the  most  economical  system  arrangements  and 
the  optimum  tower  size  for  power  plants  on  the 
Missouri  River.  To  establish  the  design,  perform- 
ance, and  cost  of  the  optimum  cooling  system,  a 
computer  program  was  developed  which  gave  the 
thermodynamic  and  economic  performances  of 
hybrid  cooling  systems.  The  objective  was  to 
maximize  the  permissible  river  heat  assimilation 
capacity  using  different  hybrid  cooling  system  ar- 
rangements. The  performance  of  the  hybrid  cool- 
ing system  was  found  to  depend  upon  the  meteoro- 


ALTERNATIVE  CHOICES  IN  MEASURE- 
MENT SYSTEMS  FOR  ARTIFICIAL  RIVER 
AERATION, 

Columbia  Univ.,  New  York. 

N.  M.  Olgac,  C.  A.  Cooper,  and  R.  W.  Longman. 

Water  Resources  Research,  Vol  16,  No  3,  p  583- 

591,  June  1980.  3  Fig,  2  Tab,  28  Ref.  NSF  GK 

37440. 

Descriptors:  'Aeration,  'Rivers,  'Water  quality, 
'Measurement,  'Model  studies,  Mathematical 
models.  Oxygen,  Dissolved  oxygen,  Biochemical 
oxygen  demand.  Carbon,  Pollutants,  Water  pollu- 
tion, Path  of  pollutants.  Oxygenation,  'Artificial 
aeration,  Measurement  systems. 

Artificial  in-stream  aeration  is  an  economical  and, 
under  appropriate  conditions,  desirable  method  for 
alleviating  symptoms  of  water  pollution  in  rivers. 
Some  measurement  of  the  degree  of  pollution  is 
generally  required  for  this  and  other  aquatic  recla- 
mation applications.  The  objective  of  this  paper 
was  to  optimize  the  selection  of  such  measure- 
ments for  use  as  feedback  in  aeration  systems  in 
order  to  improve  performance  under  variable  con- 
ditions. A  special  case  of  these  mathematical  re- 
sults can  also  give  the  optimized  measurement 
selection  for  water  quality  estimators.  Two  widely 
accepted  measures  of  water  quality  are  dissolved 
oxygen  and  biochemical  oxygen  demand,  the  latter 
being  available  only  through  time-consuming  and 
rather  inaccurate  observations.  This  time  delay  can 
be  avoided  by  correlating  biochemical  oxygen 
demand  with  measurements  of  total  organic  carbon 
but  only  with  a  further  sacrifice  of  accuracy.  The 
authors  examined  a  hierarchy  of  feedback  struc- 
tures, which  included  the  measurement  of  a  variety 
of  water  quality  parameters,  and  compared  these 
structures  to  determine  their  relative  performance. 
Finally,  a  trade-off  between  time  lag  and  accuracy 
of  biochemical  oxygen  demand  measurements  was 
developed  to  optimize  performance.  (Sims-ISWS). 
W80-06394 

WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


Techniques  Of  Planning — Group  6A 

not  expedite  the  resolution  of  water  conflict  and 
water  resources  development  projects  usually  fall 
victim  to  distributive  politics,  a  form  of  legislative 
'mutual  back-scratching'  where  strong  local  sup- 
port makes  individual  projects  attractive  to  legisla- 
tors. Preauthorization  planning  does  not  contain 
enough  detailed  engineering  design  to  fully  evalu- 
ate the  merits  of  a  project.  The  more  comprehen- 
sive the  investigation,  the  more  local  opposition 
may  be  generated.  Conflict  avoidance  at  that  stage 
usually  involves  appeasement  of  the  opposition  by 
add-ons  like  fish  hatcheries  and  wildlife  refuges, 
but  these  tactics  may  be  limited  by  the  lack  of 
Federal  money.  Conflict  situations  may  develop 
because  of  factual  or  technical  questions,  broad 
social  goals  to  the  pursued,  or  direct  impacts  of  the 
projects  (i.  e.  benefits  and  costs).  Bargaining  and 
the  reliance  on  the  scientific  method  can  aid  in  the 
solution  of  the  problem.  The  outlook  for  distribu- 
tive planning  is  bleak  and  the  number  of  conflicts 
will  increase  because  the  objective  grounds  for 
conflict  are  increasing.  (Sidney-IPA) 
W80-06232 


WATER  RESOURCES  PLANNING:  CONFLICT 
MANAGEMENT, 

Policy  Sciences  Associates,  Boulder,  CO. 

W.  B.  Lord. 

Water  Spectrum,  Vol   12,  No  3.  p  1-11,  Summer 

1980.  5  Fig. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Methodology,  'Management,  Project  plan- 
ning, Administration.  Legislantion,  Institutions, 
Multiple-purpose  projects,  Regional  development, 
Social  aspects.  Comprehensive  planning.  Conser- 
vation, Political  aspects,  Alternate  planning.  Local 
governments.  Federal  government,  Governmental 
interactions. 

The  institutional  and  political  obstacles  to  effective 
conflict  management  of  water  resource  planning 
are  discussed.  The  decision-making  structure  does 


A  CASE  STUDY  IN  THE  IMPLEMENTATION 
OF  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT  AMENDMENTS, 

Scranton  Univ  .  PA.  of  History  and  Political  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  6E. 
W80-06259 


NUTRIENT  MODELS  FOR  ENGINEERING 
MANAGEMENT  OF  PAMLICO  ESTUARY, 
NORTH  CAROLINA, 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W80-06267 


SPATIAL  AND  TEMPORAL  AGGREGATION 
EFFECTS  IN  A  REGIONAL  WATER  SUPPLY 
PLANNING  MODEL, 

Thayer  School  of  Engineering,  Hanover,  NJ. 
P.  H.  Kirshen. 

Water  Resources  Research,  Vol  16,  No  3,  p  457- 
464,  June  1980.  2  Fig,  6  Tab,  8  Ref. 

Descriptors:  'Water  supply,  'Planning,  'Model 
studies,  'Africa,  Mathematical  models,  Rainfall, 
Runoff,  Storage,  Aquifers,  Rivers,  Water  demand, 
Irrigation,  Livestock,  Water  resources,  Simulation 
analysis,  'Sahel-Sudan  region. 

In  applying  mathematical  programing  water 
supply  planning  models,  water  supplies  and  de- 
mands must  be  spatially  and  temporally  aggregat- 
ed. An  assessment  was  made  of  the  effects  of 
aggregation  on  the  results  of  a  planning  model  for 
West  Africa.  The  assessment  used  a  detailed  hy- 
droeconomic  simulation  model  to  study  the  solu- 
tion set  of  the  planning  model  when  it  was  applied 
to  several  representative  subareas.  Comparisons 
were  made  between  the  design  reliability  intended 
for  the  supply  system  and  the  actual  reliabilities  of 
sources  as  estimated  by  the  detailed  simulation 
model.  Comparisons  were  also  made  between  the 
system  suggested  by  the  planning  model  and  the 
estimated  least  cost  reliable  system.  (The  least  cost 
reliable  system  was  found  using  a  trial  and  error 
search  method  and  the  detailed  simulation  model.) 
It  was  found  that  the  aggregation  assumptions 
primarily  affect  the  modeling  of  sources  that 
depend  directly  on  the  highly  variable  precipita- 
tion (e.g.,  ephemeral  aquifers).  These  sources 
should,  in  general,  be  excluded  from  the  planning 
model  and  analyzed  separately.  Overall,  unless  a 
planner  is  particularly  interested  in  studying  the 
use  of  such  unreliable  sources,  the  spatial  and 
temporal  aggregation  assumptions  of  the  planning 
model  do  not  hinder  its  use  as  an  effective  regional 
planning  tool.  (Sims-ISWSV 
W80-06312 


THE  STATUS  OF  OPTIMIZATION  MODELS 
FOR  THE  OPERATION  OF  MULTIRESER- 
VOIR  SYSTEMS  WITH  STOCHASTIC  IN- 
FLOWS AND  NONSEPARABLE  BENEFITS, 

Tennessee  Univ..  Knoxville.  TN.  Water  Resources 
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Research  Center. 

R  E.  Rosenthal. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80  220213, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No  75,  May,  1980.  33  p,  1  Fig,  2  Tab,  116 

Ref.  OWRT  A-052-TENNCD,  14-34-0001-8045. 

Descriptors:  *Water  resource  development,  Plan- 
ning, 'Simulation  analysis,  Computer  models, 
•Model  studies.  Optimization,  Stochastic  process- 
es, 'Mathematical  models,  Reservoirs,  Reservoir 
operation,  Inflow,  Evaluation,  Research  and  devel- 
opment, Operations  research,  Systems  analysis. 
Benefits,  Time  series  analysis.  Bibliographies.  Non- 
separability,  'Multiple-purpose  reservoirs. 

A  large  number  of  reservoir  management  optimiz- 
ation models  were  assessed  to  aid  in  the  planning 
and  operation  of  water  resource  systems.  Four 
characteristics  that  a  management  model  should 
incorporate  were  indicated:  multiple  reservoirs  (in 
arbitrary  topological  configuration),  multiple  time- 
periods,  stochastic  inflows,  and  nonseparable  bene- 
fits. None  of  the  100  mathematical  models  found  in 
the  literature  could  effectively  handle  all  of  the 
four  features  and  future  models  will  probably  have 
no  greater  success  because  of  the  incompatibility  of 
stochastic  inflows  and  nonseparable  benefits.  A 
model  should  be  developed  which  handles  three  of 
the  four  characteristics  effectively  and  then  substi- 
tutes extensive  sensitivity  analysis  capability  for 
stochastic  inflows  and  this  method  appears  to  be 
the  best  approach.  It  is  recommended  that  there  be 
a  significant  upgrading  in  deterministic,  multireser- 
voir,  nonseparable-benefit  models.  (Sidnev-IPA). 
W80-06323 


BACKWATER  AT  BRIDGES  AND  DENSELY 
WOODED  FLOOD  PLAINS,  WEST  FORK 
AMITE  RIVER  NEAR  LIBERTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS,  Water  Resources 
Div. 

B.  E.  Colson,  C.  O.  Ming,  and  G.  J.  Arcement. 
Branch  of  Dist.,  USGS,  1200  S.  Eads  St.,  Arling- 
ton, VA  22202,   Price  $5.00.   Geological   Survey 
Hydrologic  Investigations  Atlas  HA-598,   1979    4 
Sheets,  4  Fig,  2  Tab.  10  Ref. 

Descriptors:  Flood  data.  'Flood  flow,  Data  collec- 
tions, 'Model  studies,  'Open  channel  flow, 
Streamflow,  Peak  discharge.  Flood  plains,  Ala- 
bama, Louisiana,  Mississippi,  Flood  profiles, 
'Bridges,  'Backwater,  Flow  around  objects, 
Streamflow  forecasting.  Analytical  techniques, 
Vegetation,  Embankments,  Forest  watersheds. 
Mannings  equation,  Digital  computers,  Evaluation, 
'West  Fork  Amite  River(MS). 

Floodflow  data  that  will  provide  a  base  for  evalu- 
ating digital  models  relating  to  open-channel  flow 
were  obtained  at  22  sites  on  streams  in  Alabama, 
Louisiana,  and  Mississippi.  Thirty-five  floods  were 
measured.  Analysis  of  the  data  indicated  methods 
currently  in  use  would  be  inaccurate  where  dense- 
ly vegetated  flood  plains  are  crossed  by  highway 
embankments  and  single-opening  bridges.  This 
atlas  presents  flood  information  at  the  site  on  West 
Fork  Amite  River  near  Liberty,  MS.  Water 
depths,  velocities,  and  discharges  through  bridge 
openings  on  West  Fork  Amite  River  near  Liberty, 
MS  for  floods  of  December  6,  1971,  and  March  25, 
1973,  are  shown,  together  with  peak  water-surface 
elevations  along  embankments  and  along  cross  sec- 
tions. Manning's  roughness  coefficient  values  in 
different  parts  of  the  flood  plain  are  shown  on 
maps,  and  flood-frequency  relations  are  shown  on 
a  graph.  (USGS). 
W80-06348 


BACKWATER  AT  BRIDGES  AND  DENSELY 
WOODED  FLOOD  PLAINS,  THOMPSON 
CREEK  NEAR  CLARA,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

B.  E.  Colson,  C.  O.  Ming,  and  G.  J.  Arcement. 
Available  from  the  USGS,  1200  S.  Eads  St.,  Ar- 
lington, VA  22202.  $3.75  in  paper  copy.  Geologi- 
cal Survey  Hydrologic  Investigations  Atlas  HA- 
597,  1979.  3  Sheets.  3  Fig,  2  Tab,  10  Ref. 


Descriptors:  Flood  data,  'Flood  flow,  Data  collec- 
tions, 'Model  studies,  Open  channel  flow,  Stream- 
flow,  Peak  discharge.  'Flood  plains.  Alabama, 
Louisiana,  Mississippi,  Flood  profiles,  'Bridges, 
'Backwater,  Flow  around  objects,  Streamflow 
forecasting,  Analytical  techniques,  Vegetation, 
Embankments,  Forest  watersheds,  Mannings  equa- 
tion, Digital  computers,  Evaluation,  'Thompson 
Creek(MS),  Wooded  flood  plains. 

Floodflow  data  that  will  provide  a  base  for  evalu- 
ating digital  models  relating  to  open-channel  flow 
were  obtained  at  22  sites  on  streams  in  Alabama, 
Louisiana,  and  Mississippi.  Thirty-five  floods  were 
measured.  Analysis  of  the  data  indicated  methods 
currently  in  use  would  be  inaccurate  where  dense- 
ly vegetated  flood  plains  are  crossed  by  highway 
embankments  and  single-opening  bridges.  This 
atlas  presents  flood  information  at  the  site  on 
Thompson  Creek  near  Clara,  MS:  Water  depths, 
velocities,  and  discharges  through  bridge  openings 
on  Thompson  Creek  near  Clara.  MS.  for  flood  of 
March  3.  1971,  are  shown,  together  with  peak 
water-surface  elevations  along  embankments  and 
along  cross  sections.  Manning's  roughness  coeffi- 
cient values  in  different  parts  of  the  flood  plain  are 
shown  on  maps,  and  flood-frequency  relations  are 
shown  on  a  graph.  (USGS) 
W80-06353 


CENTRAL  ARIZONA  PROJECT:  OPER- 
ATIONS MODEL, 

California   Univ.,   Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
W.  W-G.  Yeh,  L.  Becker.  D  Toy,  and  A   L. 
Graves. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15573,  p  521-540,  July  1980.  7  Fig.  3  Tab.  9  Ref.  3 
Append. 

Descriptors:  'Water  management(Applied),  'Ari- 
zona, 'Model  studies,  'Aqueducts,  'Decision 
making.  Water  resources.  Discharge(Water), 
Pumping,  Computer  models.  Mathematical  models. 
Planning,  Linear  programming,  Optimization,  Hy- 
draulics. Water  supply.  Methodology,  Steady 
flow,  Unsteady  flow.  Operations  research,  Water 
conveyance,  Central  Arizona  Project.  Granite 
Reef  Aqueduct. 

An  optimization  model  was  developed  to  deter- 
mine operating  policies  for  the  Granite  Reef  Aque- 
duct of  the  Central  Arizona  Project  CAP  with  the 
objective  of  minimizing  the  on-peak  hour  pumping 
while  meeting  downstream  delivery  and  con- 
straints. The  section  of  aqueduct  considered  for 
optimization  contains  4  pumping  stations,  4  invert- 
ed siphons,  2  turnouts,  13  check  structures,  and  19 
pools.  Pump  schedules  and  gate  positions  and 
flows  were  determined  on  the  basis  of  a  steady 
state,  linearized  analysis  of  the  hydraulics  at  2  hr 
intervals  for  a  week.  A  transient  analysis  was  car- 
ried out  for  the  purposes  of:  (1)  verifying  the 
linearized  analysis,  (2)  determining  the  intrahour 
transient  generated  by  pumping  and  gate  motions, 
and  (3)  obtaining  suitable  gate  motions  that  are 
functions  of  time.  Linear  programming  was  used 
for  the  optimization  with  decomposition  in  time 
and  along  the  aqueduct  length  An  iteration  and 
updating  procedure  was  used  to  reduce  lineariza- 
tion errors.  Transients  were  found  to  be  apprecia- 
ble for  rapid  and  large  flow  changes.  Level  errors 
were  found  to  be  reasonable,  but  periodic  level 
updating  would  probably  be  required.  (Hum- 
phreys-ISWS). 
W80-06385 


ORGANIZING  TO  COPE  WITH  HAZARDOUS 
MATERIAL  SPILLS, 

Ryckman's   Emergency   Action,   St.    Louis.    MO 
For  primarv  bibliographic  entry  see  Field  5B 
W80-06419" 
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EFFLUENT  FEES.  AN  ALTERNATIVE 
SYSTEM  FOR  ACHIEVING  WATER  QUALITY 
STANDARD  IN  ALABAMA-PILOT  STUDY, 


Auburn  Univ..  AL  Dept.  of  Economics. 
A.  N.  Link,  F.  A.  Scott,  and  E.  M.  Galvin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80  219694, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute  .  Auburn  Uni- 
versity. Technical  Completion  Report,  July  1980. 
19  p  3  Tab.  OWRT  A074-ALA(1),  14-34-0001- 
9001. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  Effluents,  Permit  system,  Fee  system,  'Costs, 
'Alabama,  Pilot  study.  Black  Warrier  River(AL), 
Evaluation. 

The  1972  and  1977  Amendments  to  the  1948  Fed- 
eral Water  Pollution  Control  Act  authorized  the 
government  to  set  national  standards  for  effluent 
discharges  and  water  quality  Enforcement  of  these 
standards  was  delegated  to  the  individual  states. 
Alabama  applies  and  enforces  these  standards  to  all 
point  source  polluters  through  a  permit  system  of 
fixed  uniform  standards.  But  no  consideration  has 
been  given  to  the  cost  that  each  polluter  incurs  in 
meeting  these  uniform  standards;  consequently,  the 
level  of  pollution  abatement  is  not  attained  at  the 
minimum  cost  to  society  An  alternative  to  the 
uniform  standards  system  is  an  effluent  free  system. 
We  evaluate  such  a  system  in  this  study  using  as  a 
test  case  a  portion  of  the  Black  Warrior  River.  Our 
empirical  analysis  of  this  river  segment  suggests 
that  there  would  be  a  6  percent  reduction  in  cost 
under  the  effluent  fee  system  compared  to  the  cost 
of  the  existing  system  of  uniform  standards. 
W80-06264 


A  SURVEY  AND  EVALUATION  OF  CULTUR- 
AL RESOURCES:  PHASE  II  OF  THE  ORO- 
VILLE-TONASKET UNIT  EXTENSION, 

Oregon  State  University.  Corvallis  Dept.  of  An- 
thropology. 

S.  L.  Snyder,  and  W  D  Honey. 
Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB80- 198476, 
Price  Codes:  A02  in  paper  copy.  A01  in  micro- 
fiche Report.  April,  1980.  23  p.  7  Fig,  1  Tab,  8 
Ref,  1  Append.  8-07-0 1-S0079. 

Descriptors:  'Archaeology,  'Irrigation  effects, 
•Evaluation,  Surveys,  Inspection.  Mapping,  Histo- 
ry, Irrigation  design,  Washington,  Cultural  re- 
sources. Irrigation  systems.  'Oroville-Tonasket  ir- 
rigation extension(WA) 

A  cultural  resource  survey  to  identify  prehistoric 
and  historic  sites,  structures,  and  objects  along  the 
proposed  Phase  II  Oroville-Tonasket  Unit  Exten- 
sion irrigation  system  was  carried  out  by  members 
of  the  Department  of  Anthropology,  Oregon  State 
University.  Field  reconnaissance  of  the  area  was 
carried  out  on  foot  and  by  vehicle  along  the  29 
route  miles  at  a  rate  of  about  4.4  miles  per  day  per 
individual.  Literature,  records,  and  conversations 
with  residents  indicated  few  artifact  discoveries  in 
the  area.  No  archaeological  historic  sites  were 
revealed  by  this  investigation,  but  excavation 
during  construction  of  the  irrigation  system  may 
expose  more  cultural  materials.  It  was  recommend- 
ed that  Phase  II  of  the  project  proceed  as  sched- 
uled. (Sidney-IPA) 
W80-06284 


CONSOLIDATION  OF  IRRIGATION  SYS- 
TEMS: PHASE  II  ENGINEERING,  ECONOM- 
IC. LEGAL.  AND  SOCIOLOGICAL  REQUIRE- 
MENTS. 

Colorado  State  Univ .,  Fort  Collins  Dept  of  Soci- 
ology. 

E.  C.  Vlachos.  P.  C  Huszar.  G  E.  Radosevich. 
and  G.  V.  Skogerboe. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80  217300. 
Price  codes:  A 16  in  paper  copy.  A01  in  microfiche. 
Colorado  Water  Resources  Research  Institute. 
Colorado  State  University  Completion  Report  No 
94.  May  1980.  366  p.  33  Fig,  47  Tab.  280  Ref.  2 
Append  OWRT-B-083-COLO(10). 

Descriptors:  'Irrigation  systems.  'Consolidation. 
'Environmental  effects.  'Legal  aspects.  'Social  as- 
pects. Evaluation.  Management.  Networks,  Regu- 
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lation,  Irrigation  design,  Colorado,  Wyoming, 
Nevada,  Arizona,  Irrigation  engineering,  Water 
distribution  (Applied),  Water  management  (Ap- 
plied), Efficiencies,  Equity,  Benefits,  Decision 
making. 

The  physical,  social,  legal,  political,  and  economic 
factors  involved  in  the  consolidation  or  irrigation 
systems  are  discussed.  Phase  I  of  the  consolidation 
pin  emphasized  the  general  description  of  eight 
irrigation  systems  and  the  theoretical  framework 
for  the  implementation  of  the  consolidation  is  con- 
sidered in  Phase  II.  The  conditions  in  the  Poudre 
and  Grand  Valleys,  Colorado;  Ashley  and  Utah 
Valleys,  Utah;  Eden  and  Riverton  Valleys,  Wyo- 
ming; the  Truckee-Carson  Irrigation  District  in 
Nevada;  and  the  Salt  River  Valley  in  Arizona  were 
compared  and  evaluated  for  future  consolidation. 
The  planning  process  is  greatly  influenced  by  com- 
munity environment  and  culture,  local  organiza- 
tion structure  and  network,  and  the  perception  of 
the  benefits  and  the  alternatives  to  consolidation. 
The  regional  coordination  of  a  project  is  extremely 
important  in  order  to  provide  efficiency,  equity, 
and  effectiveness  in  the  consolidation  process. 
Conservation  rather  than  further  development  of 
water  resources  is  a  major  concern  and  efficient, 
rather  than  excessive,  water  use  should  be  encour- 
aged. More  coordinating  powers  and  interdisci- 
plinary integration  by  decision  makers  are  recom- 
mended. (Sidney-IPA) 
W80-06321 

PUBLIC  PARTICIPATION  IN  STATEWIDE  208 
WATER  QUALITY  PLANNING  IN  NORTH 
CAROLINA:  AN  EVALUATION, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

D.  R.  Godschalk,  and  B.  Stiftel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-220197, 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Water  Resources  Research  Institute,  University  of 

North   Carolina,   Raleigh,   Report   No    155,   May 

1980.  165  p,  26  Fig,  80  Ref.  OWRT-A-096-NC  (3), 

14-34-0001-9035. 

Descriptors:  *Water  quality,  'Planning,  Public  In- 
volvement, Citizen  involvement,  Evaluation,  Non- 
point  source  program,  Public  participation,  *North 
Carolina,  *  Public  surveys,  North  Carolina  208  Pro- 
gram. 

The  public  participation  effort  of  the  North  Caroli- 
na statewide  water  quality  planning  program  is 
evaluated  based  upon  a  model  of  public  participa- 
tion in  planning  as  an  exchange  process  with  three 
arenas:  opportunities,  information,  and  response. 
Data  for  the  evaluation  were  collected  through 
field  observation  of  participation  events,  personal 
interviews  with  agency  staff,  and  a  two-wave  mail 
survey  of  participants.  The  participation  program 
actively  involved  1,600  persons  in  ninety-four 
meetings  over  a  two-and-one-half  year  period,  and 
cost  approximately  six  percent  of  the  planning 
budget.  Participants  were  above  state  averages  for 
all  measures  of  socio-economic  status  used,  were 
overwhelmingly  male  and  white,  and  chiefly  rep- 
resented government,  business,  and  farm  interests. 
Participants  were  given  opportunities  to  comment 
on  most  of  the  major  decisions  of  the  planning 
process,  but  not  all  because  planners  could  not 
always  identify  significant  decisions  before  the 
fact.  In  addition,  opportunities  were  not  always 
well  publicized.  A  large  number  of  staff  had  direct 
contact  with  participants,  but  those  who  did  not 
were  poorly  informed  about  participant  opinion. 
Six  of  the  twelve  major  decisions  of  the  planning 
process  were  substantially  influenced  by  participa- 
tion. Participants  agree  with  fifty  of  the  seventy-six 
plan  recommendations.  The  evaluation  concludes 
that  the  North  Carolina  208  program  was  opened 
widely  to  citizens  and  that  their  participation  sig- 
nificantly influenced  the  statewide  208  plan. 
W80-06332 


CASE  STUDY  ON  WATERLOGGING  AND  SA- 
LINITY PROBLEMS  IN  PAKISTAN, 

National  Engineering  Services,  Lahore  (Pakistan). 
For  primary  bibliographic  entry  see  Field  4B. 
W80-06412 


GROUND  WATER  HEAT  PUMPS  IN  WISCON- 
SIN, 

Geological  Survey,  Madison,  WI. 

For  primary  bibliographic  entry  see  Field  8C. 

W80-06423 


NETWORK  FLOW  OPTIMIZATION  FOR 
WATER  RESOURCES  PLANNING  WITH  UN- 
CERTAINTIES IN  SUPPLY  AND  DEMAND, 

Texas  Univ.  at  Austin.  Dept.  of  Mechanical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W80-06436 
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MONTANA  WATER  RIGHTS  -  A  NEW  OPPOR- 
TUNITY, 

Montana  Univ.,  Missoula. 

For  primary  bibliographic  entry  see  Field  6E. 

W80-06256 


SPATIAL  AND  TEMPORAL  AGGREGATION 
EFFECTS  IN  A  REGIONAL  WATER  SUPPLY 
PLANNING  MODEL, 

Thayer  School  of  Engineering,  Hanover,  NJ. 
For  primary  bibliographic  entry  see  Field  6A. 
W80-06312 


WATER  RESOURCES  OF  THE  MARQUETTE 
IRON  RANGE  AREA,  MARQUETTE  COUNTY, 
MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

N.  G.  Grannemann. 

Available    from    OFSS,    Box    25425,    Fed.    Ctr., 

Denver,  CO  80225,  $11.25  in  paper  copy,  $3.50  in 

microfiche.  Geological  Survey  open-file  report  79- 

1339,  1979.  77  p,  34  Fig,  20  Tab,  23  Ref. 

Descriptors:  *Water  supply,  'Surface  water  avail- 
ability, Water  demand,  *Streams,  'Lakes,  Mining, 
Water  storage,  Glacial  drift,  Aquifers,  Ground- 
water, Flow  characteristics,  Water  quality,  Water 
analysis,  Hydrologic  data,  Michigan,  *Marquette 
Iron  Range  area(MI),  Marquette  County(MI). 

Dependable  water  supplies  are  vital  to  the  mining 
industry  in  the  Marquette  Iron  Range  in  Michigan. 
Development  of  processes  that  concentrate  and 
pelletize  low-grade  iron  ore  has  permitted  mining 
to  expand  during  the  past  two  decades.  Water 
demand  has  increased  both  for  iron  ore  concentra- 
tion processes  and  for  the  area's  general  develop- 
ment. Five  main  streams  drain  the  area.  Their  total 
average  annual  discharge  is  about  700  cu  ft/sec,  of 
which,  about  150  cu  ft/sec  is  inflow  from  outside 
of  this  study's  limits.  The  Middle  Branch  and  East 
Branch  Escanaba  River  flow  through  the  central 
part  of  the  study  area  and  drain  about  60  percent  of 
it.  The  combined  natural  flow  of  these  two  streams 
equals  or  exceeds  100  cu  ft/sec  90  percent  of  the 
time.  Median  annual  7-day  low-flows  are  about 
0.25  cu  ft/sec  per  sq  mi  in  most  of  the  area.  Seven 
stream  impoundments  and  243  natural  lakes  pro- 
vide surface  water  storage.  Surface  water  is  gener- 
ally of  a  calcium-magnesium  bicarbonate  type  and 
dissolved-solids  concentrations  are  generally  less 
than  150  mg/L.  Small  streams  that  drain  glacial 
outwash  deposits  have  higher  dissolved-solids  con- 
centrations than  larger  streams.  Large  ground- 
water supplies  may  be  developed  from  glacial 
outwash  aquifers  along  the  northern,  southern,  and 
eastern  boundaries  of  the  study  area.  Thin,  uncon- 
solidated deposits  of  low  permeability  occur  in  the 
center  of  the  area.  Metamorphosed  bedrock  pro- 
duces moderate  amounts  of  water  only  in  fracture 
zones.  Sandstones  in  the  eastern  part  of  the  area 
yield  water  at  some  locations,  but  these  deposits 
are  seldom  utilized  because  other  ground-water 
sources  are  more  readily  available.  Ground  water 
in  the  Marquette  Iron  Range  is  generally  of  suit- 
able quality  for  most  uses.  Iron  concentrations, 
however,  are  frequently  high.  (USGS). 
W80-06351 


CENTRAL      ARIZONA      PROJECT:      OPER- 
ATIONS MODEL, 


California  Univ.,   Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  6A. 
W  80-063  8  5 


DYNAMIC  MODELS  OF  RESIDENTIAL 
WATER  DEMAND, 

Saint  Mary's  Univ.,  San  Antonio,  TX.  Dept.  of 

Economics. 

D.  E.  Agthe,  and  R.  B.  Billings. 

Water  Resources  Research,  Vol  16,  No  3,  p  476- 

480,  June  1980.  2  Tab,  15  Ref. 

Descriptors:  'Water  demand,  "Cities,  'Arizona, 
•Model  studies,  Mathematical  models,  Costs, 
Prices,  Weather,  Evaporation,  Evapotranspiration, 
Municipal  water,  Income,  Analytical  techniques, 
Water  supply,  'Tucson(AZ). 

Static,  Fisher-Kaysen,  Koyck,  flow  adjustment 
(Bergstrom),  and  stock  adjustment  econometric 
models  of  the  demand  for  residential  water  were 
tested  for  their  ability  to  explain  the  monthly  resi- 
dential demand  for  water  in  Tucson.  Marginal 
price  and  a  second  price-related  variable  were  used 
in  the  estimating  equations  to  account  for  block 
rates  and  fixed  charges  in  the  water  rate  schedule. 
The  other  independent  variables  were  household 
income  and  evapotranspiration  minus  rainfall.  The 
Fisher-Kaysen  model  produced  very  poor  statisti- 
cal results.  The  estimated  long-run  marginal  price 
elasticities  of  demand  varied  from  -0.266  to  -0.705. 
The  short-run  marginal  price  elasticity  estimates 
varied  from  -0.179  to  -0.358  except  for  the  linear 
flow  adjustment  model  with  a  value  of  -2.226.  This 
unexpected  result  casts  some  doubt  on  the  applica- 
bility of  the  flow  adjustment  model  to  estimating 
the  price  elasticity  of  demand  with  monthly  data. 
(Sims-ISWS). 
W 80-06403 
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IDENTIFICATION  OF  TRAINING  NEEDS  FOR 
PUBLIC  PARTICIPATION  RESPONSIBIL- 
ITIES, 

Massachusetts  Univ.,  Amherst.   Water  Resources 

Research  Center. 

M.  O.  Ertel. 

Water  Resources  Bulletin,  Vol  16,  No  2,  p  300-304, 

April  1980.  OWRT  B-063-MASS(2). 

Descriptors:  'Planning,  'Training,  'Public  partici- 
pation, 'Water  resources,  'Coasts,  Management, 
Programs,  Project  purposes,  'New  England,  208 
programs. 

The  research  project  reported  here  surveyed  plan- 
ners in  Coastal  Zone  Management  and  '208'  pro- 
grams in  New  England  to  determine  the  nature  of 
their  educational  and  experimental  preparation  for 
carrying  out  public  participation  functions,  and  to 
identify  the  planners'  own  perceptions  of  the  rela- 
tive importance  of  those  functions  and  their  ade- 
quacy for  performing  them.  Criteria  for  effective 
programming  were  developed  and  used  as  a  stand- 
ard for  comparing  various  backgrounds  with  capa- 
bility for  performing  necessary  tasks.  The  research 
indicates  that  prior  planning  experience  is  more 
directly  related  to  perceived  adequacy  than  either 
academic  or  other  experiential  backgrounds.  The 
survey  also  revealed  a  predominant  emphasis  on 
activities  involving  direct  public  conduct,  e.g.,  or- 
ganizing citizen  advisory  groups  and  conducting 
public  meetings.  The  results  of  the  analysis  were 
used  to  make  recommendations  for  curriculum 
topics  that  should  be  incorporated  into  the  training 
of  professional  planners  so  that  they  will  be  better 
prepared  to  undertake  public  participation  respon- 
sibilities. Those  recommendations  stress  prepara- 
tion for  direct  public  contact,  but  also  for  training 
in  other  means  of  public  involvement,  such  as 
media  contact,  that  are  now  being  carried  out  with 
comparable  emphasis  or  effectiveness. 
W80-06255 


MONTANA  WATER  RIGHTS  -  A  NEW  OPPOR- 
TUNITY, 

Montana  Univ..  Missoula. 
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A.  W.  Stone. 

Montana  Law   Review,   Vol   34,   No   1,  p  57-74, 

Winter  1973.  OWRT  A-O51-MONT(2). 

Descriptors:  'Montana,  'Water  rights,  'Water 
allocation(Policy),  Legislation,  Water  law,  Consti- 
tutional law,  State  governments,  Administrative 
agencies,  Water  resources,  Judicial  decisions. 

Montana's  new  constitution  provides  that  all  exist- 
ing rights  to  the  water  use  for  any  useful  or  benefi- 
cial purpose  are  recognized  confirmed.  Under 
Montana's  present  mix  of  water  laws,  individuals 
bring  their  disputes  to  a  court.  The  court  renders  a 
decree  stating  the  rights  of  the  parties  to  the  suit 
only,  not  settling  the  rights  of  later  challengers.  In 
the  past,  the  Montana  legislature  hs  done  very  little 
to  assist  the  courts.  Therefore,  decrees  are  neither 
permanent  nor  conclusive,  and  rights  are  neither 
clear  nor  secure.  Montana  has  three  codified  meth- 
ods of  adjudicating  water  rights:  (1)  the  State 
Engineer  may  bring  actions  to  adjudicate  stream 
rights,  but  these  code  sections  have  never  been 
implemented;  (2)  the  State  Water  Conservation 
Board  may  adjudicate  rights  to  its  sources  of 
supply;  and  (3)  more  frequently  used  is  a  provision 
authorizing  private  litigation  over  water  rights. 
There  must  be  a  conclusve  ascertainmet  of  existing 
rights.  Future  water  rights  should  be  acquired  by 
permit  and  administered  as  an  administrative,  not  a 
judicial  task.  (Wilson-Florida). 
W80-06256 


A  CASE  STUDY  IN  THE  IMPLEMENTATION 
OF  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT  AMENDMENTS, 

Scranton  Univ  .  PA.  of  History  and  Political  Sci- 
ence. 

L.  Champney. 

Water  Resources  Bulletin,  Vol  15,  No  6,  p  1602- 
1607,  December  1979.  11  Ref.  OWRT-A-054- 
NJ(2),  14-34-0001-8032. 

Descriptors:  'Federal  Water  Pollution  Control 
Act  Amendments,  'Water  quality,  'Policy,  '208 
planning.  'Legislation,  'Administration,  Institu- 
tional constraints.  Water  Quality  Act.  Water  pollu- 
tion, Political  aspects.  Institutions,  Regulation. 
Non-point  source  pollution.  Water  pollution 
sources,  Models. 

The  author  presents  a  model  of  the  policy  imple- 
metation  process  useful  for  examination  of  the  way 
PL  92-500,  the  Federal  Water  Pollution  Control 
Act  Amendments,  are  being  implemented  on  an 
arewide  basis.  Variables  in  the  model  include  avai- 
labe  resources,  characteristics  of  implementing 
agencies,  disposition  of  the  implementors  and  the 
political  and  socioeconomic  environment  of  the 
process.  The  model  was  used  to  study  four  '208 
areas'  in  the  New  York-Philadelphia  corridor:  the 
Lower  Raritan-Middlesex  County  area  of  NJ.  the 
Mercer  County  of  NJ,  the  Tri-County  area  in 
Southern  NJ,  and  the  multicounty  Southeastern 
PA  area.  Each  of  these  areas  displays  an  urban- 
rural  mix  with  large  proportions  of  high  popula- 
tion-density residential,  commercial,  and  industrial 
tracts.  The  most  severe  water  problems  for  each 
area  are  non-point  sources  o  pollution  originating 
from  urban  runoff  and  construction  activity.  The 
model  draws  attention  to  variables  which  may 
interact  in  a  variety  of  ways  of  affect  the  impact  of 
implementation  efforts  on  desired  outcomes  in  a 
particular  policy  sphere.  The  differing  political  and 
socioeconomic  conditions  appear  to  be  the  primary 
influences  in  these  relationships  in  the  case  of  PL 
92-500.  This  model  displays  the  fact  that  the 
manner  in  which  PL  92-500  is  being  implemented 
on  an  areawide  basis  results  in  profoundly  different 
institutional  outcomes  in  similar  geographic  areas. 
(Iervolino-NC) 
W80-06259 


GROUNDWATER  LAW  IN  VERMONT:  PLAN- 
NING FOR  UNCERTAINTY,  PLURALISM  AND 
CONFLICT, 

Vermont  Law  School,   Royalton.   Environmental 

Law  Center. 

R.  O.  Brooks. 

Available  from  the  National  Technical  Information 

Service.  Springfield,  VA  22161   as  PB80  220601, 


Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Vermont  Water  Resources  Research  Center,  Uni- 
versity of  Vermont,  Burlington,  Technical  Com- 
pletion Report,  January  1980.  J.  Stephen  Dycus, 
editor.  189  p,  79  Ref.  OWRT  A-040-VT(l),  14-34- 
001-9042. 

Descriptors:  'Groundwater,  'Groundwater  man- 
agement, 'Groundwater  availability,  'Water  law, 
Hydrology,  Planning,  Economic  impact,  Surface 
groundwater  relationships,  'Aquifer  management, 
•Vermont.  'Riparianism,  New  England,  Federal 
Water  Pollution  Control  Act,  Water  rights, 
Groundwater  Regulation. 

In  recent  years,  relatively  little  has  been  done  in 
Vermont  to  protect  or  allocate  groundwater  sup- 
plies. As  these  resources  become  increasingly  more 
polluted  and  scarce,  there  is  an  urgent  need  for 
effective  management.  This  need  is  aggrevated  by 
four  major  problems:  (1)  the  lack  of  basic,  central- 
ized data  regarding  groundwater  supplies  and  qual- 
ity; (2)  the  pluralism  of  agencies,  laws,  and  policies 
dealing  with  aspects  of  groundwater;  (3)  the  lack 
of  a  strong  public  perception  that  a  serious  prob- 
lem exists  and  (4)  no  apparent  consensus  on  princi- 
ples of  allocation  of  groundwater.  In  attempts  to 
address  these  problems,  researchers  at  the  Ver- 
mont Law  School  and  the  Vermont  University- 
sponsored  a  conference  on  groundwater  law  in 
June  1978.  The  discussions  focused  on  surveying 
the  groundwater  situation  and  problems;  inventor- 
ying existing  laws;  and  examining  alternative  state 
approaches  to  managing  groundwater  The  out- 
come of  the  conference  developed  recommenda- 
tions for  formulating  a  rational  management  plan 
reflecting  the  broadest  public  interest.  Specific 
needs  of  high  priority  were  identified  which  in- 
clude: (1)  information  about  incidence  and  quality 
of  groundwater  supplies  which  should  be  commu- 
nicated to  the  public  and  lawmakers;  (2)  a  system 
of  public  administration  of  groundwater  use,  rec- 
ognizing the  interconnection  between  groundwater 
users.  With  careful  attention  given  to  these  prior- 
ities, the  establishment  of  a  sensible  management 
plan  will  ensure  high  quality  water  supplies  for 
future  generations  in  Vermont. 
W 80-062 60 


THE  ADMINISTRATION  OF  REGULATION: 
PERMIT  AND  LICENSING  ACTIVITIES  FOR 
WATER  RESOURCE  MANAGEMENT  IN  NEW 
YORK  AND  NEW  JERSEY, 

New   York   Univ..    NY.    Public    Policy   Research 

Inst 

R.  Zimmerman. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA  22161  as  PB80  223647, 

Price  codes:  All  in  paper  copy,  A01  in  microfiche 

Report.  April  30,  1980.  230  p.  14  Fig,  22  Tab.  78 

Ref,  3  Append    OWRT-C-80090-PC(No  8405)(1). 

14-34-0001-8405. 

Descriptors:  'Permits,  'Administration,  Evalua- 
tion, 'Model  studies.  Coordination,  Institutional 
constraints,  'Water  management  (Applied).  Legal 
aspects,  Legislation.  Political  aspects.  Federal  ju- 
risdiction. State  governments,  'New  York.  *N'ew 
Jersey.  Decision  making,  Efficiencies,  Water 
policy. 

The  administrative  problems  created  by  the  use  of 
permits  and  licenses  as  a  means  of  managing  the 
effects  of  man-made  changes  on  the  environment  is 
addressed  in  this  study.  Emphasis  is  placed  on  the 
managerial  and  organizational  processes  that  sup- 
port the  permitting  process  and  the  effectiveness  of 
these  organizational  designs  in  dealing  with  both 
the  public  and  private  sectors.  The  study  concen- 
trates on  the  administrative  problems  in  the  heavily 
industrialized  and  populated  areas  of  New  York 
and  New  Jersey.  Possible  simplified  managerial 
arrangements  and  permit  systems  are  examined  and 
the  benefits  and  costs  are  analyzed.  The  reasons  for 
the  proliferation  of  permits  and  the  organizational 
systems  which  fostered  these  changes  are  examined 
on  the  State  level.  The  Federal  environmental 
policies  are  seen  only  as  partial  constraints  on  any 
existing  or  new  permitting  system.  A  new  model 
for  permit  administration  is  outlined  which  in- 
cludes initial  process  and  procedures,  routing  of 
relevant  applications,  and  the  appeals  procedure. 


Another  model  based  on  modifications  of  existing 
systems  is  also  proposed  and  the  system  of  inter- 
governmental relationships  is  discussed.  (Sidney- 
IPA). 
W80-06320 


THE  RELATIONSHIP  OF  ALABAMA  WATER 
LAW  TO  WATER  CONSERV  ATION  AND  THE 
DEVELOPMENT   OF   ENERGY   RESOURCES, 

Alabama  Univ.,  University.  School  of  Law. 

H.  Cohen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80  213028, 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche 

Completion  Report,  June,   1980.    160  p,  401   Ref 

OWRT  B-077-ALAO),  14-34-0001-9055 

Descriptors:  'Permits,  'Legislation,  'Water  law, 
'State  governments,  'Mineral  industry,  Adminis- 
tration. Legal  aspects,  Social  aspects,  Environmen- 
tal effects,  'Alabama.  Pennsylvania,  Water  policy, 
Control,  Mapping,  Federal  jurisdiction,  Water 
quality.  Coal  mines.  Coal  mine  wastes.  Oil  indus- 
try. Natural  gas.  Water  conservation. 

The  United  States  is  presently  embarked  on  a  crash 
program  to  produce  as  much  oil,  gas,  and  coal  as  is 
possible  in  the  shortest  amount  of  time  and  this 
development  involves  many  economic,  social  and 
environmental  considerations.  This  report  focuses 
on  the  problems  faced  by  coal  producers-legal 
control  of  water  pollution  and  the  clashes  between 
mineral  development  and  water  use.  The  legal 
situation  of  coal  producers  in  Alabama  and  Penn- 
sylvania are  discussed  in  detail  and  significant 
court  cases,  administrative  controls,  and  Federal 
controls  aare  outlined  The  coal  and  oil  extraction 
industries  cannot  be  relied  upon  to  produce  effec- 
tive water  policies,  but  the  administration  of  these 
laws  must  be  handled  fairly  and  with  the  realiza- 
tion that  rapid  mineral  development  is  necessary 
and  that  some  evolution  of  the  laws  will  occur. 
Jurisdictional  limits  and  authority  to  grant  permits 
must  be  set  and  this  first  involves  the  complete 
mapping  of  all  mines  and  wells.  It  is  recommended 
that  Congress  exempt  certain  oil  and  gas  disposal 
wells  from  the  Safe  Drinking  Water  Act.  Also  it  is 
suggested  that  the  Alabama  Legislature  revamp  its 
definitions  of  pollution  and  pass  legislation  which 
would  give  authority  to  municipalities  to  investi- 
gate suspected  polluters  (Sidnev-IPA). 
W80-06322 


GROUND     WATER     RESOURCE     MANAGE- 
MENT IN  KANSAS, 

Kansas  Ground  Water  Management  Districts  As- 
sociation. Topeka. 

For  primarv  bibliographic  entry  see  Field  4B. 
W80-06421 
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RECIPROCAL-DISTANCE       ESTIMATE       OF 
POINT  RAINFALL. 

Science   and    Education    Administration.   Tucson. 

AZ     Southwest    Rangeland   Watershed    Research 

Center. 

For  primarv  bibliographic  entrv  see  Field  2B. 
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AN  APPROACH  TO  MARGINAL  ECONOMIC 
ANALYSIS  OF  HYDROMETRIC  DATA  COL- 
LECTION, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 
Engineering. 

T.  A.  McMahon.  and  D  L  R  Cronin 
Water  Resources  Bulletin.  Vol  16.  No  3.  p  414-420. 
June  1980.  4  Fig.  1  Tab.  21  Ref 

Descriptors:  'Hydrologic  data.  'Stream  gajev 
•Networks.  'Cost-benefit  analysis.  'Canada.  Eco- 
nomics. Surveys.  Model  studies.  Mathematical 
models.  Operating  costs.  Cost  analysis.  Stream- 
flow.  Data  collections.  Floods.  Flood  peak.  Hv- 
drology 
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A  procedure  for  computing  the  benefit/cost  ratio 
of  a  hydrometric  network  was  outlined.  It  consist- 
ed of  two  steps:  firstly,  establishing  a  relationship 
between  hydrometric  station  density  and  error  in 
hydrologic  parameters  and  secondly,  relating  hy- 
drologic  error  to  changes  in  project  cost.  The 
procedure  was  applied  to  both  the  whole  Canadian 
hydrometric  network  and  the  provincial  networks. 
(Sims-ISWS) 
W 80-063 10 


HYDROLOGIC  NETWORKS:  INFORMATION 
TRANSMISSION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 
Engineering. 

W.  F.  Caselton,  and  T.  Husain. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15572,  p  503-520,  July  1980.  4  Fig,  3  Tab,  9  Ref,  2 
Append. 

Descriptors:  Design,  Design  criteria,  'Networks, 
♦Network  design,  Entropy,  Estimating,  Hydrol- 
ogy, Data  collections.  Information  retrieval,  In- 
strumentation, Optimization,  Rainfall,  Spatial  dis- 
tribution, Mathematical  models,  Model  studies, 
Watersheds(Basins),  Methodology,  Communica- 
tion, 'Data  transmission,  'Information  transmis- 
sion, •Hydrologic  networks. 

A  hydrologic  data  collection  network  was  consid- 
ered to  be  a  component  of  a  communication  chan- 
nel conveying  regional  hydrologic  information.  A 
measure  of  the  information  transmission  by  the 
hydrologic  network,  in  conjunction  with  spatial 
estimators,  was  derived  using  Shannon's  informa- 
tion theory.  The  resulting  measure  confirms  that 
the  network  information  transmission  is  dependent 
upon  the  joint  entropy  of  the  network  station 
output  but  independent  of  the  spatial  estimators. 
Maximum  information  transmission  was  proposed 
as  a  criterion  for  the  selection  of  station  locations 
for  a  permanent  network.  A  numerical  example, 
involving  the  selection  of  station  locations  for  var- 
ious sizes  of  optimal  information  transmission  hy- 
drologic networks,  was  given.  (Preece-ISWS). 
W80-06386 


GEOLOGY  AND  HYDROGEOLOGY  OF  THE 
BECHER  POINT  LINE  AND  GEOLOGICAL 
REINTERPRETATION  OF  ADJACENT  BORE- 
HOLE LINES, 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06417 


HYDROGEOLOGY  OF  THE  ENEABBA  BORE- 
HOLE LINE, 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06418 


ORGANIZING  TO  COPE  WITH  HAZARDOUS 
MATERIAL  SPILLS, 

Ryckman's   Emergency   Action,    St.    Louis,    MO. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-06419 


surement  of  saturated  hydraulic  conductivities.  By 
the  simple  addition  of  a  groove  and  O-ring,  the 
pressure  cell  was  altered  so  that  it  would  hold  a 
vacuum.  This  modification  allowed  for  complete 
saturation  of  the  soil  cores  and  prevented  the  ad- 
verse effects  of  entrapped  air  on  the  saturated 
hydraulic  conductivity  measurement.  The  ability 
of  the  cell  to  function  in  its  original  purpose  was 
not  altered.  The  multiple  use  of  this  cell  may  allow 
for  monetary  savings  in  equipment  purchases. 
(Sims-ISWS). 
W80-06252 


INVESTIGATIONS    OF   THE    RADAR    ECHO 
CLIMATOLOGY  OF  SOUTHERN  HIPLEX, 

Texas  A  and  M  Univ.,  College  Station,  TX.  Dept. 

of  Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W80-06302 


7B.  Data  Acquisition 


EVALUATION  OF  REMOTE  HYDROLOGIC 
DATA-ACQUISITION  SYSTEMS,  WEST  CEN- 
TRAL FLORIDA, 

Geological  Survey,  Tallahassee,  FL,  Water  Re- 
sources Div. 

J.  F.  Turner,  Jr.,  and  W.  M.  Woodham. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-176951, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water  Resources  Investigations 
79-102,  1980.  63  p,  13  Fig,  21  Tab,  6  Ref. 

Descriptors:  *Evaluation,  *Hydrologic  data,  *Data 
collections,  'Florida,  *Satellites(Artificial),  Ana- 
lytical techniques,  Telemetry,  Instrumentation, 
Streamflow,  Sites,  Testing  procedures,  Rainfall, 
Data  transmission,  Remote  sensing,  'Southwest 
Florida  Management  District,  GOES,  'Landsat, 
Land-line  system. 

The  study  provides  an  evaluation  of  the  hydrolo- 
gic applications  of  a  land-line  and  two  satellite 
data-relay  systems  operated  during  1977-78  in  the 
Southwest  Florida  Water  Management  District. 
These  systems  were  tested  to  evaluate  operational 
and  reliability  characteristics.  Telephone  lines 
were  used  to  relay  data  in  the  land-line  system,  and 
the  Geostationary  Operational  Environmental  Sat- 
ellite (GOES)  and  Land  satellite  (Landsat)  were 
used  in  the  satellite  system.  The  land-line  system 
was  tested  for  15  months  at  a  streamflow  site. 
Accurate  data  were  obtained  94%  of  the  time 
during  the  test  period.  Data  losses  were  attributed 
to  telephone-line  interference,  low-battery  voltage, 
and  vandalism.  The  GOES  system  was  tested  at  a 
rainfall  site  for  17  months.  During  this  period,  79% 
of  the  transmissions  received  from  the  station  were 
relayed  by  the  GOES  system  to  the  U.S.  Geologi- 
cal Survey  computer,  resulting  in  successful  proc- 
essing of  88%  of  all  possible  rainfall  observations. 
On  the  average,  seven  data  transmissions  were 
completed  each  day.  The  Landsat  system  was 
tested  at  a  rainfall  site  for  about  17  months  and  for 
about  8  months  at  a  streamflow  site.  During  these 
periods  of  operation,  only  about  2%  of  all  data 
observations  for  the  stations  were  successfully  re- 
layed by  the  Landsat  system  to  the  U.S.  Geologi- 
cal Survey  computer.  An  average  of  about  three 
data  transmissions  was  completed  each  day  for 
each  site.  (USGS). 
W80-06345 


Data  collected  by  the  earth  resources  satellite  were 
used  to  develop  a  regression  model  through  which 
surface  water  storage  volume  for  ungaged  water 
bodies  or  an  area  can  be  estimated  from  corre- 
sponding satellite-derived  waterspread  area.  Field 
data  on  storage  volume  for  17  reservoirs  in  Tamil 
Nadu  State  in  India  and  data  from  Landsat  (for- 
merly, Earth  Resources  Technology  Satellite)  on 
different  dates  were  used  in  the  development  of  the 
model.  The  satellite-derived  waterspread  area  is 
able  to  account  for  83%  of  the  variation  in  storage 
volume.  Surface  water  monitoring  and  inventory 
through  this  model  has  potential  application  in 
irrigation  and  groundwater  development  and  man- 
agement programs.  (Humphreys-ISWS). 
W80-06387 


DEVELOPMENT  OF  A  SELF-SEALING  RAIN 
SAMPLER  FOR  ARID  ZONES, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

For  primary  bibliographic  entry  see  Field  2B. 

W80-06393 


MODIFICATION  OF  TEMPE  PRESSURE 
CELL  FOR  THE  MEASUREMENT  OF  SATU- 
RATED HYDRAULIC  CONDUCTIVITIES, 

Department  of  Agriculture,  Lethbridge  (Alberta). 
C.  J.  Palmer,  and  R.  W.  Blanchar. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  2,  p  430-431,  March-April  1980.  2  Fig,  5  Ref. 
OWRT  A-lOl-MO(l). 

Descriptors:  'Hydraulic  conductivity.  'Permeabil- 
ity, 'Laboratory  equipment.  Soils,  Saturation, 
Saturated  soils.  Soil  water,  Soil  water  movement. 
Laboratory  tests.  Equipment,  Instrumentation.  Soil 
properties,  Soil  physics,  Soil  science,  Pressure 
cells. 

The  Tempe  pressure  cell,  which  is  used  in  studies 
of  moisture  retention,  was  evaluated  for  the  mea- 


SURFACE  WATER  INVENTORY  THROUGH 
SATELLITE  SENSING, 

National  Remote  Sensing  Agency,  Hyderabad 
(India). 

S.  Thiruvengadachari,  P.  S.  Rao.  and  K.  R.  Rao. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15563.  p  493-502,  July  1980.  6  Fig,  1  Tab,  5  Ref,  2 
Append. 

Descriptors:  'Remote  sensing,  'Water  resources, 
'Surface  waters.  Mapping.  Lakes,  Reservoirs,  Sur- 
veys. 'Satellites(Artificial),  Census,  Foreign  re- 
search. Foreign  countries.  Monitoring,  Water 
management(Applied),  'India.  'Tamil 

Nadu(India). 


GROUND  WATER:  THE  SEISMOLOGIST'S 
TOOL  OF  THE  FUTURE, 

National   Water   Well   Association,   Worthington, 

OH. 

T.  E.  Gass. 

Water  Well  Journal,  Vol  34,  No  7,  p  38-41,  July 

1980.  5  Fig. 

Descriptors:  'Water  level  fluctuations,  'Water 
chemistry,  'Seismology  earthquakes,  Ground- 
water, Forecasting,  Artesian  wells,  Nuclear  explo- 
sions. 

Changes  in  water  levels  and  water  quality  in  wells 
can  be  used  to  predict  the  location  and  intensity  of 
earthquakes.  However,  water  level  fluctuations  in 
artesian  wells  must  first  be  corrected  for  changes 
in  atmospheric  pressure  and  earth  tides  before  they 
can  be  used  to  delineate  different  types  of  seismic 
waves  from  earthquakes  and  underground  nuclear 
explosions.  Wells  penetrating  artesian  aquifers  with 
high  transmissivities  and  storage  coefficients  tend 
to  provide  favorable  data  for  earthquake  delinea- 
tion. Years  of  careful  observation  of  water  level 
fluctuations  in  many  wells  over  a  wide  area  are 
necessary  to  predict  the  location,  magnitude  and 
data  of  an  earthquake.  Long-term  changes  in  the 
concentrations  of  helium  and  radon  in  ground 
water  also  occur  prior  to  an  earthquake.  Scientists 
at  Cal  Tech  and  other  universities  are  developing 
well  monitoring  programs  in  earthquake-prone 
areas  of  California.  Additional  research  is  needed 
to  determine  the  mechanics  of  ground  water 
changes  occurring  prior  to  an  earthquake.  (Purdin- 
NWWA). 
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WATER  RESOURCES  DATA  FOR  MINNESO- 
TA, WATER  YEAR  1979 -VOLUME  1.  GREAT 
LAKES  AND  SOURIS-RED-RAINY  RIVER 
BASINS. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202963, 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  MN-79-1, 
April  1980.  267  p,  7  Fig,  1  Tab. 

Descriptors:  'Minnesota,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater.  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates.  Sediment 
transport.  Water  analysis.  Water  temperature. 
Chemical  analysis.  Lakes,  Reservoirs.  Water  wells. 
Water  levels,  Data  collections.  Sites,  Great  Lakes, 
'Tributaries  to  Lake  Superior,  'Red  River  of  the 
North  basin(MN),  'Lake  of  the  Woods  basin(MN). 

Water-resources  data  for  the  1979  water  year  for 
Minnesota  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams,  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
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levels  and  water  quality  in  wells  and  springs.  This 
volume  contains  discharge  records  for  65  gaging 
stations;  stage-only  records  for  1  gaging  station; 
stage  and  contents  for  5  lakes  and  reservoirs;  water 
quality  for  19  gaging  stations,  1  partial-record  sta- 
tion, and  13  lakes;  and  water  levels  for  39  observa- 
tion wells.  Also  included  are  48  crest-stage  partial- 
record  stations  and  21  low-flow  partial-record  sta- 
tions. Additional  water  data  were  collected  at  var- 
ious sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  mea- 
surements. These  data,  together  with  the  data  in 
volume  2,  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Minnesota.  (USGS) 
W80-06236 


WATER  RESOURCES  DATA  FOR  MICHIGAN, 
WATER  YEAR  1979, 

Geological  Survey,  Lansing  MI.  Water  Resources 
Div 

Geological  Survey  Water-Data  Report  MI-79-1, 
May  1980.  525  p,  9  Fig. 

Descriptors:  'Michigan,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections,  Sites. 

Water  resources  data  for  the  1979  water  year  for 
Michigan  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  temperature  of  ground  water. 
This  report  contains  discharge  records  for  175 
gaging  stations,  stage  only  records  for  1  gaging 
station,  stage  and  contents  for  5  lakes  and  reser- 
voirs, water  quality  for  62  continuous-record  sta- 
tions, and  water  levels  for  46  observation  wells. 
Also  included  are  94  crest-stage  partial-record  sta- 
tions and  45  low-flow  partial-record  stations.  Addi- 
tional water  data  were  collected  at  various  sites, 
not  part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Michigan.  (USGS) 
W80-06237 


WATER  RESOURCES  DATA  MINNESOTA, 
WATER  YEAR  1979  -VOLUME  2.  UPPER  MIS- 
SISSIPPI AND  MISSOURI  RIVER  BASINS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203169, 
Price  Codes:  A 19  in  paper  copy,  A01  in  micro- 
fiche. Geological  Survey  Water-Data  Report  MN- 
79-2,  April  1980.  432  p.  8  Fig,  1  Tab. 

Descriptors:  'Minnesota,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater.  'Water  quality,  Gaging 
stations,  Streamflow,  Flow  rates.  Sediment  trans- 
port, Water  analysis,  Water  temperature,  Chemical 
analysis,  Lakes,  Reservoirs,  Water  wells,  Water 
levels,  Data  collections,  Sites,  'Upper  Mississippi 
River  basin(MN),  'Missouri  River  basin(MN). 

Water-resources  data  for  the  1979  water  year  for 
Minnesota  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams,  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  in  wells  and  springs.  This 
volume  contains  discharge  records  for  76  gaging 
stations,  stage  and  contents  for  9  lakes  and  reser- 
voirs; water  quality  for  39  gaging  stations,  2  par- 
tial-rcord  stations,  7  lakes  and  10  wells;  and  water 
levels  for  214  observation  wells.  Also  included  are 
111  crest-stage  partial-record  stations  and  85  low- 
flow  stations  and  85  low-flor  partial-record  sta- 
tions. Additional  water  data  were  collected  at  var- 
ious sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  mea- 
surements. These  data,  together  with  the  data  in 
volume  I,  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Minnesota.  (USGS) 


W80-06238 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
LOWER  CONNECTICUT  RIVER  BASIN, 
SOUTHWESTERN  NEW  HAMPSHIRE, 

Geological    Survey,    Concord    NH.    Water    Re- 
sources Div. 
J.  E.  Cotton. 

Geological  Survey  Water-Resources  Investigations 
77-79  (open-file  report),  1977.  1  Sheet,  9  Ref. 

Descriptors:  'Groundwater  availability,  'New 
Hampshire,  'Aquifers,  'Water  quality.  Ground- 
water resources.  Maps.  Regional  analysis.  Water 
wells,  Well  data,  Water  yield,  'Lower  Connecticut 
River  basin(NH). 

This  map  scale  1:125,000  presents  a  preliminary 
assessment  of  the  availability  of  ground  water  in 
the  lower  Connecticut  River  basin  in  southwestern 
New  Hampshire.  It  is  a  generalization  of  several 
hydrogeologic  factors  and  provides  a  guideline  for 
ground-water  exploration  useful  in  water-  and 
land-use  planning  It  does  not  describe  the  absolute 
quantity  or  quality  of  ground  water  available  The 
best  aquifers  in  the  basin  are  deposits  of  stratified 
sand  or  sand  and  gravel  of  Pleistocene  age.  Large 
aquifers  of  this  type  occur  in  places  in  the  Con- 
necticut River  valley  and  in  valleys  of  tributaries 
to  the  Connecticut  River  Ground  water  is  gener- 
ally of  good  chemical  quality.  Iron  and  manganese 
in  concentrations  greater  than  the  recommended 
limits  for  drinking  water  suggested  by  the  U.S. 
Public  Health  Service  are  not  uncommon  (USGS) 
W80-06249 


A  DISTANCE-WEIGHTED  METHOD  FOR 
COMPUTING  AVERAGE  PRECIPITATION, 

Regional  Engineering  Coll.  Silichar,  (India)   Dept 

of  Civil  Engineering. 

S.  M  Goel.  and  A.  S.  Aldabagh. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol.  33,  No.  5.  p  451-454,  September 

1979.  5  Fig,  1  Tab,  4  Ref 

Descriptors:  'Precipitation  (Atmospheric),  'Wa- 
tersheds (Basin),  'Analytical  techniques.  'Hydrol- 
ogy, Analysis,  Average,  Networks.  Data  process- 
ing, Isohyets,  Rainfall,  Rain  gages,  Average  rain- 
fall, Thiessen  polygon.  Weighted  average. 

In  planning  almost  all  water  resources  projects  it  is 
necessary  to  calculate  the  average  precipitation 
over  a  basin  for  which  rain  gage  network  and 
rainfall  measurements  are  known.  The  current 
methods  in  use  are:  (1)  arithmetical  mean.  (2) 
Thiessen  polygon,  and  (3)  isohyetal.  Rainfall  re- 
corded at  a  gage  station  depends  upon  various 
factors  such  as  elevation  of  the  gage  station,  wind- 
ward and  leeward  faces  of  hilly  terrain,  vegetal 
cover  on  the  area,  and  the  slope  of  the  area. 
Therefore,  to  arrive  at  a  reasonable  estimate  of 
average  precipitation,  these  factors  must  be 
weighted.  The  isohyetal  method  considers  such 
factors  by  modifying  the  isohyets.  The  Thiessen 
polygon  method  weights  areal  distribution  by  al- 
lotting a  part  of  the  area  to  each  station.  In  the 
proposed  new  method,  the  change  in  rainfall  inten- 
sity between  two  stations  is  assumed  to  be  the 
result  of  changes  in  geomorphological  conditions 
between  the  stations,  and  it  is  further  assumed  that 
the  geomorphological  changes  are  such  that  the 
resulting  change  in  rainfall  intensity  is  directly 
proportional  to  the  distance  between  the  two  sta- 
tions This  avoids  the  necessity  of  determining 
areal  distribution  graphically.  Only  the  distances 
between  neighboring  stations  are  measured.  The 
length  of  each  line  is  measured  and  multiplied  by 
the  arithmetic  mean  of  the  rainfall  at  the  stations  at 
each  end.  Only  those  lines  which  lie  50<%  or  more 
within  the  catchment  area  are  considered  The 
products  are  summed  and  divided  by  the  total 
lengths  of  all  the  lines  considered  to  give  the 
resultant  average  precipitation  over  the  basin.  The 
results  obtained  using  the  distance-weighted 
method  were  closer  to  the  results  of  the  isohyetal 
method  than  those  obtained  by  the  Thiessen  poly- 
gon method.  (Humphrevs-ISWS). 
W 80-06291 


NONPOINT-SOURCE        DISCHARGES        IN 
PEQUEA    CREEK    BASIN,    PENNSYLVANIA, 

1977, 

Geological   Survey.   Harrisburg,    PA,   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5A. 

W80-06346 


DRAINAGE  AREAS  OF  STREAMS  IN  ARKAN- 
SAS, OUACHITA  RIVER  BASIN, 

Geological  Survey,  Little  Rock,  AR,  Water  Re- 
sources Div. 

J  J  Yanchosek,  and  M  S.  Hines. 
Available    from    OFSS,    Box    25425,    Fed.    Ctr., 
Denver,  CO  80225,  SI  1.50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
334,  1979.  87  p,  1  Fig,  1  Tab,  6  Ref 

Descriptors:  'Drainage  area,  'Streams,  'Arkansas. 
•Watersheds(Basins),  Data  collections,  Runoff, 
Surface  waters,  'Ouacita  River  basin(AR) 

Drainage  areas,  determined  in  accordance  with 
procedure  recommended  by  the  Subcommittee  on 
Hydrology  of  the  Federal  Inter-Agency  River 
Basin  Committee,  are  listed  for  points  on  streams 
in  the  Ouachita  River  basin  in  Arkansas.  Points  on 
the  streams  are  identified  by  some  topographic 
feature  and  by  latitude  and  longitude  (USGS) 
W80-06349 


WATER-RESOURCES     INVESTIGATIONS     IN 

TEXAS,  FISCAL  YEAR  1980. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div 

Geological  Survey  Texas  District  report,  February 

1980.   32   p,   (Compiled   by   Buckner,   H.   D.   and 

Mitchell,  A.  A). 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Texas,  'Projects,  Surface  waters.  Groundwater 
resources.  Water  quality,  Streamflow,  Sediment 
transport,  Reservoirs.  Water  wells.  Aquifers. 
Drawdown.  Land  subsidence,  Water  levels.  Estu- 
aries, Tides,  Chemical  analysis,  Sampling.  Sues. 
Maps,  Flood  plains.  Cooperatives. 

This  report  describes  the  water-resources  projects 
and  activities  of  the  Geological  Survey  in  Texas 
for  the  1980  fiscal  year  (October  1,  1979,  to  Sep- 
tember 30,  1980).  A  continuing  series  of  measure- 
ments and  quantitative  analyses  are  made  of 
streamflow.  reservoir  contents,  and  estuarine  flow 
In  addition,  data  are  collected  on  the  chemical 
quality  of  water  and  sediment  in  streams  and  reser- 
voirs, water  levels  in  wells,  and  land-surface  subsi- 
dence. By  the  end  of  the  1980  fiscal  year,  the 
following  installations  will  be  in  operation:  Ap- 
proximately 677  digital  recorders  at  stream-gaging 
tide-level,  and  rainfall  stations:  15  conductivity 
(digital)  recorders;  5  instruments  for  continuously 
monitoring  and  recording  the  water-quality  char- 
acteristics of  conductivity,  water  temperature,  dis- 
solved oxygen,  and  pH;  and  6  continuous  record- 
ers for  water  temperature.  Ground-water  data  are 
collected  at  more  than  1,300  observation  wells. 
Water  levels  are  measured  continuously  in  34  wells 
and  periodically  in  1.005  wells;  chemical-quality 
data  are  collected  in  317  wells;  and  subsidence  data 
are  collected  in  13  wells.  (USGS) 
W80-06352 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
WELLS  IN  THE  CHICOT  AND  EVANGELINE 
AQUIFERS  IN  THE  HOUSTON-GALVESTON 
REGION.  TEXAS,  1977-80  AND  1979-80. 
Geological  Survey.  Houston.  TX  Water  Re- 
sources Div 

R.  K.  Gabrvsch.  and  C  E.  Ranzau.  Jr 
Available    from    OFSS.    Box    25425.    Fed     Ctr. 
Denver.  CO  80225.  SI. 00  in  paper  copy.  $3.50  in 
microfiche.  Geological  Survev  open-file  report  80- 
337.  March  1980  4  Sheets.  1  Ref. 

Descriptors:  'Water  level  fluctuations.  'Waler 
wells.  'Aquifers.  'Groundwater.  'Compaction. 
Land  subsidence.  Maps.  Te\.iv  'Chicot 
aquifer(TX).  'Evangeline  aquifer(TX).  'Harris 
County(TX).  'Galveston  Count\(T.\i 


40 


ENGINEERING  WORKS— Field  8 


This  report  consists  of  four  maps  that  present  data 
on  water-level  changes  during  1977-80  and  1979-80 
in  the  Chicot  and  Evangeline  aquifers  in  the  Hous- 
ton-Galveston region,  Texas.  Water  levels  in  about 
550  wells  were  used  to  construct  the  maps. 
(USGS). 
W80-06360 


GROUND-WATER  STATUS  REPORT,  PEARL 
HARBOR  AREA,  HAWAII,  1978, 
Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06362 


DEPTH  TO  THE  WATER  TABLE  IN  THE 
COLORADO  SPRINGS -CASTLE  ROCK  AREA, 
FRONT  RANGE  URBAN  CORRIDOR,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06363 


WELL  YIELDS  AND  CHEMICAL  QUALITY  OF 
WATER  FROM  WATER-TABLE  AQUIFERS  IN 
THE  COLORADO  SPRINGS-CASTLE  ROCK 
AREA,  FRONT  RANGE  URBAN  CORRIDOR, 
COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W 80-06364 


STREAMFLOW  AND  RESERVOIR-CONTENT 
RECORDS  IN  TEXAS,  COMPILATION 
REPORT,  JANUARY  1889  THROUGH  DECEM- 
BER 1975, 

Texas  Dept.  of  Water  Resources,  Austin. 

J.  P.  Dougherty. 

Report  244  (3   volumes),    1980.    1020  p,   3   Map. 

Descriptors:  *Data  collections,  "Texas,  ♦Stream- 
flow,  *Rio  Grande  River,  'Colorado  River, 
*River  basins,  Watersheds(Basins),  Reservoirs, 
Gaging  stations,  Discharge(Water),  'Reservoir 
storage,  Monthly,  Annual,  Average,  Canadian 
River,  Red  River,  Sulphur  River,  Cypress  Creek, 
Sabine  River,  Neches  River,  Trinity  River,  San 
Jacinto  River,  Brazos  River,  Lavaca  River,  Gua- 
dalupe River,  San  Antonio  River,  Nueces  River. 

The  primary  purpose  of  this  3-volume  report  was 
to  present  a  complete  compilation  of  available  his- 
torical monthly  streamflow  and  reservoir-content 
records  that  have  been  obtained  in  Texas,  spanning 
an  87-year  period  from  January  1889  through  De- 
cember 1975.  The  data  compiled  represent  a  total 
of  825  gaging  stations  and  consist  of  records  of  the 
monthly  discharge  of  streams,  canals,  floodways, 
and  end-of-month  contents  of  reservoirs  in  Texas, 
summarized  on  a  monthly  and  calendar  year  basis. 
Compiled  are  the  records  of  693  streamflow  sta- 
tions, 28  canal  stations,  9  floodway  stations,  and  86 
reservoir-content  stations.  In  addition,  streamflow 
records  are  shown  for  7  stations  in  New  Mexico 
and  I  each  in  the  states  of  Oklahoma  and  Arkansas. 
The  station  description  gives  the  location  of  the 
gaging  station,  drainage  area  where  applicable, 
period  of  record,  gage  type  and  datum,  average 
discharge,  extremes  of  discharge,  and  general  re- 
marks. Volume  1  presents  tabulated  data  for 
gaging  stations  in  the  Canadian,  Red,  Sulphur, 
Cypress  Creek,  Sabine,  Neches,  Trinity,  and  San 
Jacinto  basins  and  adjoining  coastal  basins.  Volume 
2  presents  tabulated  data  for  gaging  stations  in  the 
Brazos  and  Colorado  basins  and  adjoining  coastal 
basins.  Volume  3  presents  tabulated  data  for 
gaging  stations  in  the  Lavaca,  Guadalupe,  San 
Antonio,  Nueces,  and  Rio  Grande  basins  and  ad- 
joining coastal  basins.  (Humphreys-ISWS). 
W80-06375 


RAINFALL     TREND     AT     PORT     MORESBY 
FROM  1945  TO  1976, 

National  Weather  Service,  Papua  (New  Guinea). 
For  primary  bibliographic  entry  see  Field  2B. 
W 80-06408 


FAULT  ZONE  CONTROLLED  CHARGING  OF 
A  LIQUID-DOMINATED  GEOTHERMAL  RES- 
ERVOIR, 

Colorado  Univ.  at  Boulder.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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DAMS  AND  PUBLIC  SAFETY, 

Water  and  Power  Resources  Service,  Denver,  CO. 
R.  B.  Jansen. 

Available  from  U.S.  Government  Printing  Office, 
Washington,  D.C.  20402  Stock  No  024-003-00138- 
4.  A  Water  Resources  Technical  Publication,  1980. 
344  p,  89  Fig,  1  Tab,  96  Ref. 

Descriptors:  *Dams,  'Dam  design,  *Dam  failure, 
♦Safety,  *Dam  construction,  Soil  mechanics,  Dam 
foundation,  Foundation  failure,  Erosion,  Seepage, 
Earthquakes,  History,  Failures,  Uplift  pressure, 
Earth  dams,  Rockfill  dams,  Foundation  investiga- 
tions, Engineering  geology,  Evaluation,  Assess- 
ments, Inspection. 

The  history  of  dams  and  their  associative  safety 
problems  are  discussed  in  this  book.  Suggestions 
are  made  for  the  effective  management  of  the 
problems  that  may  develop  at  dams  and  reservoirs 
based  on  the  lessons  learned  from  past  dam  fail- 
ures. The  development  of  dam  engineering  tech- 
niques are  outlined  from  the  period  B.C.  to  the 
twentieth  century.  Dams  in  general  require  defen- 
sive engineering  and  the  inseparable  relationship  of 
design  and  construction  must  be  recognized.  The 
design  should  be  developed  after  careful  theoreti- 
cal studies  and  consideration  of  past  dam  failures. 
The  kinds  of  problems  which  may  occur  include 
seepage,  erosion,  deterioration,  and  earthquakes. 
Forty-one  examples  of  significant  dam  accidents 
and  failures  are  discussed  and  practical  solutions 
for  the  problems  are  outlined  such  as  seepage 
control,  engineering  of  conduits  and  structures, 
and  surveillance.  Preventative  and  remedial  engi- 
neering relies  heavily  on  field  examination  of  the 
dams  and  reservoirs.  A  glossary  of  dam  terminol- 
ogy appears  at  the  end.  (Sidney-IPA) 
W80-06227 


SCREEN   SYSTEM   COULD   SPELL   END   OF 
GRAVEL  PACKS. 

World  Water,  Vol  3,  No  4,  p  37,  April  1980.  1  Fig. 

Descriptors:  *Well  screens,  *Well  filters,  *Plastic 
pipe,  Clogging,  Gravel  packs.  Sand  aquifers. 

A  new  type  of  well  screen,  the  hydrotec  screen,  is 
designed  for  use  with  any  type  of  slotted  or  drilled 
nonmetallic  pipe.  It  consists  of  three  layers:  an 
outer  cover  which  is  abrasion-resistant,  non-degra- 
dable  and  chemically  inert;  a  polypropylene  woven 
filter  fabric  specifically  designed  for  soil  filtration; 
and  an  inner  cover  of  very  course  ribbed  plastic 
which  acts  as  a  conducting  system  to  ensure  equal 
distribution  of  water  to  the  receiving  pipe  slots  or 
holes.  This  screen  may  replace  gravel  packs  for 
wells  in  fine  sand  aquifers  since  it  is  very  resistant 
to  clogging.  (Purdin-NWWA). 
W80-06414 


DRILLER  TRAINING  LEADS  SWEDES'  AS- 
SAULT ON  WATER  MARKET, 

World  Water,  Vol  3,  No  4,  p  34-36,  April  1980.  1 
Fig,  1  Tab. 

Descriptors:  'Drilling,  'Training,  'Technology, 
'Water  wells.  Engineering,  Education.  Boreholes, 
Pumps,  Drilling  fluid.  Rotary  drilling,  Percussion 
drilling. 

Atlas-Copco  has  developed  a  complete  water  well 
drilling  training  package  for  contractors,  consul- 
tants or  client  organizations.  The  course  is  based 
on  a  comprehensive  water-well  drilling  manual, 
which  includes  self-administered  tests  on  selecting 
the  right  hole  diameter,  pumping  equipment,  drill- 
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ing  technique,  drilling  fluid,  and  rig  for  specific 
sites  and  water  requirements.  Reduced  bit  wear, 
better  directional  control  and  faster  penetration 
rate  favor  'down-the-hole'  (HTH)  drilling  over 
rotary  crushing  and  top  hammer  drilling  for  water 
wells  in  hard  rock.  Hole  diameter  is  generally  fixed 
by  the  pumping  equipment  needed  to  raise  the 
required  amount  of  water.  The  smallest  possible 
hole  diameter  will  be  the  most  economical  devel- 
opment. Foam  is  recommended  as  the  most  desir- 
able drilling  fluid,  except  in  cases  of  high  formation 
water,  where  mud  should  be  used.  High  operating 
pressures  are  recommended  to  provide  the  extra 
feed  force  needed  below  water  and  the  necessary 
flushing  capability.  Atlas-Copco  also  provides  spe- 
cial training  courses  for  potential  rig  operators 
beginning  with  basic  hydraulics  and  electronics 
and  progressing  through  rig  operation  and  mainte- 
nance. (Purdin-NWWA). 
W80-06416 


FOUR  FLOODS  ALMOST  WRECK  COFFER 
DAMS. 

Civil  Engineering  Contractor  (Johannesburg)  Vol 
13,  No  6,  p  43,  45,  and  47,  March  1979.  4  Fig. 

Descriptors:  'Floods,  'Flood  damage,  'Coffer 
dams,  'Bridge  construction, 

'Formwork(Construction),  Repairing,  Rock  foun- 
dations, Silts,  Stability,  Leakage,  Sealants,  Pon- 
toons, Sheet  piling. 

During  the  two  and  a  half  years  of  construction  of 
a  two-way  double  freeway  bridge  over  the  Vaal 
River  between  Vanderbiil  and  Sasol,  South  Africa, 
problems  were  encountered  due  to  four  50-year 
floods.  Silt  covering  the  Andesite  rock  was  washed 
away  posing  two  major  problems  -  the  stability 
and  sealing  of  the  dam  coffers.  To  overcome  these 
problems  different  methods  were  used  on  each 
coffer  dam.  Two  basic  methods  which  evolved 
were:  placing  sand  bags  1.5  m  deep  on  the  bare 
rock  of  the  river  bed  where  the  coffer  dam  was  to 
be  constructed,  to  seal  and  to  provide  stability;  and 
'double-skinning'  the  entire  coffer  dam  by  using 
two  rows  of  sheet  piles  one  meter  apart  with  silt 
placed  in  between  to  provide  a  seal.  At  a  later 
point  in  construction,  flooding  caused  leaks  in  the 
frames.  Four  methods  were  used  to  repair  the 
leaks:  sandbags,  double-skinning,  redumping  silt 
inside  the  coffer  dam,  and  using  concrete  on  the 
inside  and  outside.  At  one  point  during  the  flood- 
ing, one  coffer  dam  washed  away  and  had  to  be 
salvaged  and  reinstated,  and  the  pontoon  sank  with 
all  the  equipment  aboard.  (Stiles-IPA). 
W80-06450 

8B.  Hydraulics 

BOUNDARY  LAYERS  IN  DEVELOPING  OPEN 
CHANNEL  FLOW, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 
E.  Silberman. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY7,  Tech- 
nical Note,  p  1237-1241.  July  1980.  2  Fig,  9  Ref,  2 
Append. 

Descriptors:  'Open  channel  flow,  'Flow,  'Bound- 
ary layers,  'Mathematical  models,  Hydraulics, 
Theoretical  analysis,  Analytical  techniques,  Criti- 
cal flow.  Flow  characteristics.  Boundary  layer  de- 
velopment,  Developing   flow,   Channel   entrance. 

Developing  flow  in  open  channels  may  be  ana- 
lyzed using  the  Bernoulli  and  continuity  equations 
and  by  taking  boundary  layer  growth  into  account. 
Following  flow  contraction  near  a  channel  en- 
trance, fresh  boundary  layers  fom  around  the  chan- 
nel perimeter.  Outside  the  boundary  layers,  the 
flow  may  be  assumed  to  be  nearli  potential.  In  this 
nearly  potential  region,  the  Bernoulli  equation  is 
valid'  As  flow  progresses  downstream,  less  of  the 
cross-section  is  fitted  by  the  Bernoulli  equation 
until,  at  some  distance  from  the  entrance,  the 
boundary  layer  reaches  the  surface  near  the  chan- 
nel center.  This  analysis  is  applicable  only  until 
that  point  is  reached;  thereafter,  fully  developed 
flow  occurs  and  the  usual  methods  of  analysis  for 
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fully  developed  flow  are  more  suitable.  Unforuna- 
tely,  the  entrance  to  an  open  channel  does  not 
ususally  have  a  well-defined  leading  edge.  The 
displaced  layer  may  begin  with  separated  flow.  In 
view  of  the  difficulty  in  defining  entry  conditions, 
it  is  futile  to  attempt  a  precise  calcultion  for  dis- 
placed boundary  thickness.  A  good  guess,  guided 
by  rough  boundary  layer  calculations,  it  the  most 
that  can  be  hoped  for;  often  even  that  is  impossible. 
Complicated  boundary  layer  analysis  is  not  war- 
ranted for  a  channel  entrance.  (Humphreys-ISWS) 
W80-06297 


FORCE  ON  SILL  OF  FORCED  JUMP, 

Manchester  Univ.,  (England).  Dept.  of  Civil  and 
Structural  Engineering. 
R.  Narayanan,  and  L.  S.  Schizas. 
Journal  of  the  Hyraulics  Division,  American  Soci- 
ety of  Civil  Engineers,  Vol  106,  No  HY7,  Proceed- 
ings Paper  15552,  p  1159-1172,  July  1980.  11  Fig, 
14  Ref.  2  Append. 

Descriptors:  'Hydraulic  jump,  *Loads(Forces), 
*Model  studies,  'Hydraulic  structures,  Laboratory 
tests,  Energy  dissipation.  Baffles,  Flow,  Hydrau- 
lics, Mathematical  models,  Flow  characteristics. 
Analytical  techniques.  Standing  wavers.  Submer- 
gence, Drag,  Tailwater,  Forced  jump. 

The  mean  force  on  a  continuous  sill  in  a  forced 
hydraulic  jump  was  measured  directly  by  a  trans- 
ducer for  a  wide  range  of  experimental  conditions 
Four  sills  of  heights  expressed  as  multiples  of  the 
sluice  opening  were  1.0,  1.5,  2.0,  and  3.0.  The 
Froude  number  based  on  the  flow  at  the  sluice 
opening  was  varied  from  3.99  to  9.09.  The  sills 
were  situated  at  various  distances  from  the  sluice 
gate.  The  state  of  the  flow  is  governed  by  the 
depth  downstream  of  the  sill.  Maximum  force  is 
exerted  when  the  super-critical  stream  impinges 
directly  on  the  sill.  The  force  reaches  an  asymptot- 
ic value  at  high  submergence,  and  it  could  be 
predicted  for  high  sills  using  an  elementary  dynam- 
ic pressure  model  (Humphreys-ISWS) 
W80-06299 


MULTIOBJECTIVE    STATISTICAL    METHOD 
FOR  INTERIOR  DRAINAGE  SYSTEMS, 

Case  Western  Reserve  Univ.,  Cleveland.  OH.  Sys- 
tems Engineering  Div. 

Y.  Y.  Haimes,  K  A.  Loparo,  S  C.  OLenik,  and  S. 
K.  Nanda. 

Water  Resources  Research.  Vol  16,  No  3.  p  465- 
475,  June  1980.  2  Fig,  1  Tab.  11  Ref.  2  Append. 

Descriptors:  . 

In  this  design  of  a  levee  drainage  system  was 
formulated  as  a  multiobjective  optimization  prob- 
lem in  a  probabilistic  framework.  The  statistical 
nature  of  the  problem  was  reflected  by  the  proba- 
bilistic behavior  of  rainfall  and  river  stage  events  in 
any  given  month.  The  multiobjective  approach 
allowed  for  the  incorporation  of  noncommensura- 
ble  objectives  such  as  aesthetics,  economics,  and 
social  issues  into  the  optimization  problem,  provid- 
ing a  more  realistic  quantification  of  the  impact  of 
a  flood  or  high  water  situation  in  an  interior  basin. 
A  new  method  referred  to  as  the  multi-objective 
statistical  method,  which  integrates  statistical  attri- 
butes with  multiobjective  optimization  methodolo- 
gies such  as  the  surrogate  worth  trade-off  method, 
was  developed  in  this  paper.  A  case  study  using 
data  from  the  Moline  area  in  Illinois  suggested  the 
use  of  the  procedure.  (Sims-ISWS) 
W80-06311 


THE  USE  OF  BEST  AVAILABLE  AND  SAFEST 
TECHNOLOGIES  (BAST)  DURING  OIL  AND 
GAS  DRILLING  AND  PRODUCING  OPER- 
ATIONS OF  THE  OUTER  CONTINENTAL 
SHELF  (OCS).  PROGRAM  FOR  IMPLEMENT- 
ING SEC.  2KB)  OCS  LANDS  ACT  AMEND- 
MENTS OF  1978, 
Geological  Survey,  Reston,  VA. 
Report  April  1980.  26  p.  2  Fig,  Append. 

Descriptors:  'Safety  regulations.  'Drilling.  'Oil 
fields.  Water  pollution  control.  Pollution  abate- 
ment. Resources  development.  Environmental  ef- 


fects,   Offshore    platforms,    Technology,    United 
States,  'Outer  Continental  Shelf. 

The  best  available  and  safest  technologies  (BAST) 
program  provides  a  systematic  approach  toward 
the  incorporation  of  various  program  elements  into 
an  overall  OCS  regulatory  scheme.  Recognizing 
the  evolutionary  nature  of  the  BAST  program,  as 
improvements,  additions,  and  advances  are  made  in 
safety  concepts  and  technology,  changes  will  be 
made  to  the  existing  body  of  regulations.  Orders, 
and  standards  which  govern  the  extraction  of  min- 
erals for  OCS  leased  lands  Although  many  BAST 
standards  are  applicable  to  the  entire  OCS,  it  is 
recognized  that  the  application  of  BAST  must  be 
tailored  to  each  Region's  geological  and  environ- 
mental condition,  and  its  application  must  also  be 
suited  to  the  type  of  operation.  The  USGS  activi- 
ties and  programs  are  designed  to  identify  and 
report  equipment  hazards  and  problems,  assure 
that  all  safety  and  pollution-prevention  equipment 
used  on  the  OCS  is  as  effective  and  reliable  as 
possible,  insure  that  workers  are  adequately  trained 
and  qualified  for  their  jobs,  monitor  and  encourage 
research  and  development  in  safety  and  environ- 
mental protection,  and  provide  for  rigorous  inspec- 
tion of  operator  facilities  and  enforcement  of  all 
applicable  directives  (Sinha-OEIS) 
W80-06316 


8C.  Hydraulic  Machinery 


DRILLER    TRAINING    LEADS    SWEDES*    AS- 
SAULT ON  WATER  MARKET, 

For  primary  bibliographic  entry  see  Field  8A. 
W80-06416 


GROUND  WATER  HEAT  PUMPS  IN  WISCON- 
SIN, 

Geological  Survey,  Madison.  WI. 
J.  Connelly 
Water  We'll  Journal.  Vol  34.  No  7,  p  49.  July  1980. 

Descriptors:  'Heat  pumps.  'Groundwater.  'Wis- 
consin, Economic  feasibility,  Environmental  ef- 
fects. Cost  comparisons.  Heating.  Water  tempera- 
ture 

The  Wisconsin  Geological  and  Natural  History 
Survey  (WGNHS)  is  studying  the  economic  feasi- 
bility and  environmental  impact  of  using  ground 
water  heat  pumps  for  domestic  heating  and  cool- 
ing. The  saving  in  annual  heating  cost  for  a  3.000 
square  foot,  well  insulated  home  was  found  to  be 
about  $586  The  shallow  ground  water  tempera- 
ture ranges  from  44  degrees  F  in  the  north  to  54 
degrees  F  in  the  south.  The  WGNHS  final  report 
will  include  an  energy  cost  comparison,  a  ground 
water  temperature  map.  and  a  map  showing  poten- 
tial areas  where  ground  water  heat  pumps  could  be 
used  in  Wisconsin  (Purdin-NWWA). 
W80-06423 


HIGH-SPEED  BIT  REDUCES  COSTS-PER- 
FOOT. 

Drilling-DCW,  Vol  41.  No  7.  p  62.  April  15,  1980. 
1  Fig.  ~ 

Descriptors:  'Rotary  drilling.  'Operating  costs. 
'Penetration,  'Drilling  bits.  Bearings.  Sealants. 
Lubricants. 

The  high  speed  51  rotary  bit  at  140  rpm  has 
increased  the  penetration  rate  and  reduced  the 
cost-per-foot  by  as  much  as  45  percent  in  soft 
formations  along  the  Gulf  Coast.  This  is  due  pri- 
marily to  an  improved  bearing  system  and  other 
advances  such  as  solid  lubricants,  improved  cutting 
structure  and  a  radial  seal.  Another  approach  to 
reduce  operating  cost  was  to  reduce  the  time  spent 
tripping  the  drill  string  since  almost  39  percent  of 
the  total  operating  time  is  spent  in  such  nonpro- 
ductive activities.  With  this  bit.  the  operator  can 
run  at  high  rotary  speeds  in  softer  formations  or 
switch  to  heavier  weights  and  conventional  rpm's 
when  harder  formations  are  encountered.  At  con- 
ventional speeds  it  will  last  2.15  to  3  times  longer 
due  to  the  improved  bearing  system  (Purdin- 
NWWA). 
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CONNECTICUT  RIVER  FISHWAYS:  MODEL 
STUDIES, 

Worcester  Polytechnic  Inst  .  Holden,  MA  Alden 
Research  Labs. 

D.  K.  White,  and  B.  J.  Pennino 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY7.  Pro- 
ceedings Paper  15554,  p  1219-1233,  July  1980.   II 
Fig,  4  Ref,  2  Append. 

Descriptors:  'Fish  handling  facilities,  'Hydraulic 
structures,  'Model  studies,  'Connecticut  River. 
•Fish  passages.  Hydraulic  models.  Laboratory 
tests,  Flow  characteristics,  Conveyance  structures, 
Fish  guiding.  Intakes,  Weirs,  Flow  rates,  Flow 
control.  Atlantic  salmon.  Hydraulic  design,  Fish. 
•Turner  Falls  Dam(CT).  'Vernon  Falls  Dam(CT), 
Diffuser.  Shad. 

The  fishways  at  the  Vernon  and  Turners  Falls 
Dams  were  optimized  by  use  of  hydraulic  model 
studies.  In  both  cases,  slotted  weirs  were  modified 
so  that  a  better  head  loss  distribution  was  obtained 
In  addition,  the  diffusers  were  modified  to  produce 
acceptable  exit  face  velocity  distributions  At 
Turners  Falls,  the  fish  entrance  was  modified  to 
produce  velocity  conditions  known  to  be  accept- 
able to  the  two  migrating  species  of  fish.  Atlantic 
salmon  and  shad  At  Vernon  Dam.  flow  conditions 
were  optimized  at  the  fish  exit  and  attraction  water 
intake.  Modeling  of  these  fishways  has  resulted  in 
design  changes  that  should  improve  fish  passage 
and  minimize  water  consumption  (Humphreys- 
ISWS). 
W80-06382 


MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


PERSPECTIVE  ON  GEOGRAPHICAL  RE- 
SEARCH: (11)  HYDROLOGY  IN  GEOGRAPHIC 
PERSPECTIVE  IN  SOUTH  AFRICA, 

Natal  Univ.  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

South  African  Geographer  (Dennesig  Stellen- 
bosch).   Vol   5,  No  6,  p  495-503.   1977.   53  Ref. 

Descriptors:  'Hydrology.  'Research  priorities, 
'Geographical  regions.  'Education.  'Water  re- 
sources. Research  facilities.  Hydrolcgic  cycle.  Hy- 
drologic  systems.  Semiarid  climates.  Hydrologic 
properties.  Physical  properties.  Universities.  Social 
aspects.  Demonstration  watersheds.  Engineering 
education.  Training.  Systems  analysis.  Forecasting. 
Planning.  Research  and  development.  Simulation 
analysis.  Operations  research.  'South  Africa. 

The  relationship  between  geography  and  hydrol- 
ogy, particularly  in  South  Africa,  is  emphasized. 
This  perspective  is  of  great  importance  to  water- 
scarce  South  Africa,  since  the  disciplines  need  to 
be  coordinated  to  meet  the  severe  hydrological 
problems  South  Africa  will  face  in  the  future  The 
science  of  hydrology  is  defined  as  being  an  under- 
standing and  a  description  of  natural  processes 
involving  the  water  cycle,  and  production  of  infor- 
mation to  be  used  for  water  resource  planning 
Both  physical  geography  and  hydrology  have 
moved  toward  relevance  and  the  application  of  the 
systems  concept.  Hydrology  should  be  an  integral 
part  of  training  in  physical  geographv  and  more 
research  should  be  focused  on  the  real  hydrologi- 
cal problems  of  South  Africa.  Geographers  would 
also  be  able  to  view  regional  scale  hydrological 
research  from  a  spatial  point  of  view  and  they 
could  make  positive  contributions  in  research  ai 
the  experimental  catchment  scale  Also  emphasized 
is  the  need  for  a  practical,  problem-onemed  pro- 
gram in  hydrological  training  in  South  African 
universities.  The  training  of  hydrologists  with  a 
good  understanding  of  hydrology  and  geographic 
concepts  is  essential  for  solving  South  Africa's 
water  resources  problem.  (Sidney-IPA). 
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EFFECTIVENESS  OF  FIELD  TRIPS  IN 
TEACHING  GROUNDWATER  CONCEPTS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Geology. 

D.  T.  Pederson. 

Journal  of  Geological  Education,  Vol  27,  No  1,  p 

11-12,  January  1978.  1  Fig. 

Descriptors:  "Groundwater,  'Education,  "On-site 
data  collections.  Universities,  Groundwater  move- 
ment, Mapping,  Glacial  aquifers.  Confined 
aquifers,  Artesian  wells,  Flow  measurement.  Base 
flow.  Water  temperature.  Irrigation  water,  Nebras- 
ka. 

Misconceptions  about  groundwater  are  perpetuat- 
ed by  ambiguous  terminology  and  incomplete  and 
misleading  diagrams  in  elementary  textbooks.  To 
overcome  this,  the  Geology  Department  at  the 
University  of  Nebraska-Lincoln  conducts  one-day 
field  trips  to  teach  students  basic  data  collection 
techniques,  mapping  skills,  ground  water  occur- 
rence and  movement,  and  water  use.  The  aquifer 
studied  is  a  buried  valley  system  under  artesian 
pressure,  and  wells  completed  in  the  aquifer  may 
flow  at  the  surface.  Students  prepare  a  water-level 
contour  map  from  data  they  collect  and  drillers 
logs.  A  pygmy  meter  is  used  to  measure  base  flow. 
Specific  conductance,  pH.  and  water  temperature 
of  ground  water  and  surface  water  are  measured 
and  compared.  Water  rights  conflicts  resulting 
from  irrigation  pumping  are  discussed.  Comparison 
of  pre-trip  and  post-trip  test  results  show  that  one- 
day  field  trips  are  effective  in  teaching  ground 
water  concepts.  (Purdin-NWWA). 
W80-06415 


SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


DROUGHT  IN  THE  GREAT  PLAINS:  A  BIB- 
LIOGRAPHY. 

Nebraska  University,  Lincoln,  NE,  Agricultural 
Experiment  Station,  Institute  of  Agriculture  and 
Natural  Resources,  Wilhite,  D.  A.  and  Hoffman, 
R.  O.,  eds.  (1979)  75  p,  1  Append.  OPA-77-21289. 

Descriptors:  "Bibliographies,  "Droughts,  "Great 
Plains,  Information  retrieval,  Information  ex- 
change, Data  storage  and  retrieval,  Publications. 

A  bibliography  of  scientific  and  general  literature 
specific  to  drought  in  the  Great  Plains  is  presented. 
Great  emphasis  was  placed  on  the  precision  of  the 
citations  which  were  assembled  from  scientific 
journals,  books,  reports,  popular  magazines,  news- 
papers, and  current  research  projects.  Citations 
from  computer  bases  were  checked  for  accuracy 
and  completeness.  The  Bibliography  is  divided  into 
three  sections  for  easy  use:  (1)  reference  listing; 
arranged  alphabetically  with  assigned  entry  num- 
bers in  two  sections-published  materials  and  cur- 
rent research  projects;  (2)  author  index;  arranged 
alphabetically;  (3)  subject  index;  arranged  alpha- 
betically by  key  words  and  including  citation  num- 
bers for  each  entry.  (Sidney-IPA) 
W80-06231 
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Center  Services 


DRILLER   TRAINING   LEADS   SWEDES'    AS- 
SAULT ON  WATER  MARKET, 

For  primary  bibliographic  entry  see  Field  8A. 
W80-06416 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


EFFECTIVE  WATER  RESEARCH  PROGRAMS, 

Texas   Univ.   at   Austin.   Center   for   Research   in 
Water  Resources. 
L.  R.  Beard. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15530,  p  409-412,  July  1980. 

Descriptors:  "Research  and  development,  "Water 
resources,  "Technology,  Hydrology,  Hydraulics, 
Water,  "Contracts,  Projects,  Research  priorities, 
Research  programs,  Research  contracts,  Proposals, 
"Research  funding,  Selection  of  researchers,  Re- 
search management,  Research  coordination. 

Effective  research  programs  are  those  that  support 
the  most  interested,  informed,  and  competent  re- 
searchers. In  defining  the  problem  to  be  re- 
searched, obtaining  detailed  data  relative  to  that 
problem,  and  testing  and  applying  the  research 
results  to  the  solution  of  that  problem  in  actual 
practice,  a  practitioner  is  invaluable  and  should  be 
a  full  partner  in  the  research  endeavor.  In  coordi- 
nating research,  particularly  interdisciplinary  re- 
search, the  lead  researcher  must  be  one  who  grasps 
the  overall  problem  and  understands  enough  of 
each  discipline  to  coordinate  the  effort  effectively. 
Over-coordination  or  over-direction  by  funding 
agencies  can  stifle  progress  because  freedom  to 
pursue  a  variety  of  ideas  is  generally  more  produc- 
tive than  is  direction  along  the  most  promising 
course.  Selection  of  researchers  for  contract  or 
grant  research  projects  on  the  basis  of  past  per- 
formance as  evaluated  by  users  would  appear  to 
lend  greater  promise  than  selection  by  peer  review, 
which  tends  to  perpetuate  current  lines  of  scientific 
thought.  (Sims-ISWS). 
W80-06389 


DEFINITIONS  OF  COMPONENTS  OF  THE 
WATER  DATA  SOURCES  DIRECTORY  MAIN- 
TAINED BY  THE  NATIONAL  WATER  DATA 
EXCHANGE, 

CAC1,  Inc.,  Reston,  VA. 

W.  A.  Knecht,  and  M.  D.  Edwards. 

Available    from    OFSS    Box    25425,    Fed.    Ctr. 

Denver,  CO  80225.  Paper  copy  $14.50,  microfiche 

$3.50.  Geological  Survey  open-file  report  79-1541, 

1980.  106  p,  3  Fig,  9  Ref. 

Descriptors:  "Information  retrieval,  "Data  storage 
and  retrieval,  "Organizations.  "Water  sources, 
"Publications,  Documentation,  Surface  waters, 
Groundwater,  Water  quality,  "National  Water 
Data  Exchange(NAWDEX),  "Dictionary  use  in- 
formation, "Data  definitions,  "System  2000,  "Data 
base  management  systems,  Data  dissemination. 

This  report  contains  a  definition  and  description  of 
each  component  of  the  Water  Data  Sources  Direc- 
tory data  base  maintained  by  the  National  Water 
Data  Exchange  (NAWDEX).  It  is  intended,  pri- 
marily, to  assist  those  persons  using  the  Water 
Data  Sources  Directory  in  understanding  informa- 
tion obtained  from  the  data  base.  The  Water  Data 
Sources  Directory  is  a  computerized  data  base 
maintained  and  operated  using  the  System  2000 
data  base  management  system.  It  contains  informa- 
tion about  organizations  that  collect,  store,  and 
disseminate  water  data.  (USGS) 
W  80-062  3  5 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  our  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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FOREWORD 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats.  The 
contents  of  these  documents  cover  the  water-related 
aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the 
characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full 
bibliographic  citation  and  a  set  of  identifiers  or 
descriptors  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  10 
fields  and  60  groups  similar  to  the  water  resources 
research  categories  established  by  the  Committee 
on  Water  Resources  Research  of  the  Federal  Coun- 
cil for  Science  and  Technology. 

WRSIC  IS  NOT  IN  A  POSITION  TO  PROVIDE 
COPIES  OF  DOCUMENTS  ABSTRACTED  IN  THIS 
JOURNAL.  Sufficient  bibliographic  information  is 
given  to  enable  readers  to  order  the  desired  docu- 
ments from  local  libraries  or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  planned  services  of  the  Office  of  Water 
Research  and  Technology. 

To  provide  SWRA  with  input,  selected  organizations 
with  active  water  resources  research  programs  are 
supported  as  "centers  of  competence"  responsible 
for  selecting,  abstracting,  and  indexing  from  the 
current  and  earlier  pertinent  literature  in  specified 
subject  areas. 

The  input  from  these  Centers,  and  from  the  54  Water 
Resources  Research  Institutes  administered  under 
the  Water  Research  and  Development  Act  of  1978, 
as  well  as  input  from  the  grantees  and  contractors  of 
the  Office  of  Water  Research  and  Technology  and 
other  Federal  water  resource  agencies  becomes  the 
information  base  from  which  this  journal  is  derived. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Office  of  Water  Research  and  Technology 

U.S.  Department  of  the  Interior 

Washington,  D.C.    20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


WATER  REVISITED, 

Bell  Labs.,  Murray  Hill,  NJ. 

F.  H.  Stillinger. 

Science,  Vol  209,  No  4455,  p  451-457,  July  25, 

1980.  8  Fig,  40  Ref. 

Descriptors:  'Water  properties,  'Hydrogen  bond- 
ing, 'Water  structure,  Bonding,  Water,  Molecular 
structure,  Temperature,  Water  temperature,  Melt- 
ing, Water  chemistry,  Supercooled  water,  Mole- 
cules. 

Liquid  water  consists  of  a  macroscopically  con- 
nected, random  network  of  hydrogen  bonds,  with 
frequent  strained  and  broken  bonds,  that  is  contin- 
ually undergoing  topological  reformation.  Anoma- 
lous properties  of  water  rise  from  the  competition 
between  relatively  bulky  ways  of  connecting  mole- 
cules into  local  patterns  characterized  by  strong 
bonds  and  nearly  tetrahedral  angles  and  more  com- 
pact arrangements  characterized  by  more  strain 
and  bond  breakage.  However,  these  alternatives 
constitute  virtually  a  continuum  of  architectural 
possibilities  rather  than  a  discrete  pair  of  options. 
The  singular  behavior  of  supercooled  water  near  - 
45C  and  the  'hydrophobic'  of  relatively  strain-free 
convex  cages  or  polyhedra.  (Sims-ISWS) 
W80-06492 


BIAS  EVALUATION  OF  THE  CATION-EX- 
CHANGE METHOD  FOR  SULFATE  AND 
CHLORIDE, 

Wisconsin  Univ.  Madison.  Water  Chemistry  Lab. 
R.  E.  Stauffer. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  8,  p  1266-1275,  August  1980.  1 
Fig,  10  Tab,  26  Ref. 

Descriptors:  'Cation  exchange,  'Water  analysis, 
♦Thermal  water,  Water  chemistry,  Sulfates,  Chlor- 
ides, Water  quality,  Analytical  techniques,  Analy- 
sis, Methodology,  Mathematical  models,  Data  col- 
lections, Fluorides. 

The  coefficient  of  variation  for  sulfate  determina- 
tions =  1%  at  the  50  mg/L  level.  In  the  absence  of 
sulfate,  the  chloride  conductance  response  curve  is 
linear  for  (0  less  than  CI  less  than  100  mg/L).  The 
sulfate  response  curve  is  mildly  nonlinear,  being, 
however,  adequately  modeled  using  log  K  sub  1 
(S04(2-))  =  1.97  (25  C),  where  K  sub  1  is  the 
proton  association  constant.  The  temperature-de- 
pendent solubility  product  K  sub  sp  (AgCl)  affects 
the  blank  correction  for  unbiased  S04  estimates. 
The  bicarbonate  conductance  effect  is  effectively 
modeled  using  log  K  sub  1  (HC03(-))  =  6.35  (25 
C).  The  fluoride  effect  is  adequately  modeled  using 
log  K  sub  1  (F(-))  =  3.18  (25  C)  for  aqueous 
mixtures  of  chloride,  sulfate,  and  fluoride.  In  ap- 
plying the  cation-exchange  method  to  sulfate  anal- 
yses of  alkaline  high-Cl,  high-F,  geothermal 
waters,  positively  biased  sulfate  estimates  were  ob- 
tained; the  bias  depended  on  the  S04/F  equiv- 
alence ratio  and  on  the  dilution  level  (of  the  natu- 
ral water),  and  probably  resulted  from  pH-depend- 
ent  HF  complexing  with  Si02  or  B(OH)3,  both 
constituents  being  notably  high  in  geothermal 
waters.  Analytical  strategies  were  discussed  allow- 
ing procedural  optimization  for  many  natural 
waters.  (Humphreys-ISWS) 
W80-06611 


PHERE.  1.  OXYGEN, 

Amherst  Coll.,  MA.  Dept.  of  Physics. 

B.  B.  Benson,  and  D.  Krause,  Jr. 

Limnology  and  Oceanography,  Vol  25,  No  4,  p 

662-671,  July  1980.  1  Fig,  3  Tab,  23  Ref. 

Descriptors:  'Dissolved  oxygen,  'Isotope  frac- 
tionation, 'Freshwater,  'Solubility,  Mathematical 
models,  Water  properties,  Theoretical  analysis, 
Analytical  techniques.  Data  collections,  Analysis, 
Oxygen,  Gases. 

Equations  and  tables  were  presented  from  which 
accurate  values  can  be  obtained,  in  any  of  several 


sets  of  units,  for  the  concentration  of  oxygen  dis- 
solved in  freshwater  in  equilibrium  with  the  atmos- 
phere from  0  C  to  40  C  and  0.5  to  1.1  atm.  They 
are  based  on  values  for  the  Henry  coefficient  of 
oxygen,  k  sub  o,  which  have  an  estimated  accuracy 
of  0.02%.  Equations  were  derived  which  relate  k 
sub  o  to  equilibrium  concentrations  in  natural 
waters.  The  equations  include  corrections  for  mo- 
lecular interactions  in  the  vapor  phase.  Uncertainty 
about  the  best  way  to  correct  for  these  interactions 
limits  the  estimated  accuracy  of  the  derived  values 
to  about  +  or  -  0  07%  at  0  C  and  0.04%  at  40  C, 
but  the  new  results  are  much  more  accurate  than 
values  from  the  UNESCO  tables.  Within  their 
random  errors,  previous  measurements  agree  very 
well  with  the  new  results.  Under  equilibrium  con- 
ditions, and  between  0  C  and  60  C,  the  per  mil 
difference  between  the  3402:3202  abundance  ratio 
in  the  dissolved  gas  and  the  air  is  given  by  delta  =  - 
0.730  +  (427/T),  where  T  is  in  kelvin  and  the 
standard  deviation  is  less  than  0.02%.  (Humphreys- 
ISWS) 
W80-06627 

2.  WATER  CYCLE 
2A.  General 


ADAPTIVE  REAL-TIME  FORECAST  OF 
RIVER  FLOW-RATES  FROM  RAINFALL 
DATA, 

Centro  Teoria  dei  Sistemi,  Milan  (Italy).  1st.  di 

Elettrotecnica  ed  Elettronica. 

P.  Bolzern,  M.  Ferrario,  and  G.  Fronza. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  251-267, 

July  1980.  4  Fig,  1  Tab,  28  Ref,  1  Append. 

Descriptors:  'Rainfall,  'Runoff,  'River  flow, 
'Model  studies,  Mathematical  models,  Forecast- 
ing, Streamflow,  Rivers,  Lakes,  Drainage, 
Watersheds(Basins),  Floods,  'Rainfall-runoff  rela- 
tionships, Hydrology. 

This  paper  described  a  stochastic  rainfall-river 
flow-rate  model  of  the  ARMAX  type.  A  real-time 
Kalman  predictor  was  derived  from  the  model, 
namely,  a  recursive  relationship  which,  at  the  be- 
ginning of  each  time  step,  supplies  the  'best'  fore- 
cast of  future  flow-rate  on  the  basis  of  current 
rainfall  and  flow-rate  measurements.  Three  differ- 
ent versions  (ordered  in  the  sense  of  increasing 
complexity)  of  the  predictor  were  considered,  cor- 
responding to  different  approaches  for  estimating 
parameters  and  noise  statistics  of  the  stochastic 
model.  The  flood  forecast  performance  of  all  pre- 
dictors was  tested  on  a  real  case  (Lake  Maggiore 
water  system).  The  performance  was  satisfactory 
(for  instance  correlations  about  99%  between  fore- 
cast and  true  values,  standard  deviation  of  the 
forecast  error  less  than  1%  of  the  average  flood 
flow-rate),  and  conspicuously  better  than  the  one 
given  by  the  trivial  persistence  predictor  (the 
future  flow-rate  is  the  present  one).  (Sims-ISWS) 
W80-06472 


DAILY  FLOW  MODEL  BASED  ON  RAINFALL 
OCCURRENCES  USING  PULSES  AND  A 
TRANSFER  FUNCTION, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

N.  T.  Kottegoda,  and  M.  A.  Horder. 
Journal  of  Hydrology,  Vol  47,  No  3/4,  p  215-234, 
July  1980.  10  Fig,  3  Tab,  8  Ref. 

Descriptors:  'Rainfall,  'Runoff,  'Model  studies, 
Mathematical  models,  Drainage, 

Watersheds(Basins),  Flow,  Streamflow,  'Rainfall- 
runoff  relationships,  Rivers,  River  flow,  Hydrol- 
ogy- 

A  probability  model  was  formulated  for  the  proc- 
ess of  daily  rainfall  by  considering  the  occurrence 
of  wet  and  dry  days.  The  relationship  between 
rainfall  and  runoff  was  then  examined,  from  which 
a  rainfall-runoff  model  was  derived  using  pulses 
and  a  transfer  function.  Relationships  between 
model  parameters  and  catchment  characteristics 
were  also  investigated.  The  model  was  extended  to 
the  multisite  case  through  the  evaluation  of  joint 


probabilities  of  rainfall  runs  at  more  than  one  site. 

(Sims-ISWS) 

W80-06473 


RAINFALL  INTERCEPTION  BY  A  BEECH-PO- 
DOCARP-HARDWOOD  FOREST  NEAR  REEF- 
TON,  NORTH  WESTLAND,  NEW  ZEALAND, 

Forest  Research  Inst.,  Christchurch  (New  Zea- 
land). 

L.  K.  Rowe. 

Journal  of  Hydrology  (New  Zealand),  Vol  18,  No 
2,  p  63-72,  1979.  2  Fig,  4  Tab,  14  Ref. 

Descriptors:  'Interception,  'Forest  watersheds, 
'Stemflow,  Watersheds(Basins),  On-site  investiga- 
tions, Foreign  countries,  Foreign  research,  Hard- 
wood, Data  collections,  Water  loss,  Canopy,  For- 
ests, Rainfall,  Throughfall,  Evaporation,  'New 
Zealand. 

A  rainfall  interception  study  was  made  of  a  beech- 
podocarp-hardwood  forest  near  Reefton,  New 
Zealand,  during  the  3-year  period  1  October  1975 
to  30  September  1978.  Throughfall  for  the  period 
was  4540  mm,  73%  of  the  6220  mm  gross  rainfall. 
Seasonal  variation  was  evident,  mean  throughfall 
for  the  summer  months  (October  to  March)  and 
the  winter  months  (April  to  September)  being  68% 
and  77%  of  their  respective  gross  rainfalls.  Stem- 
flow  was  measured  for  only  2  years  and  amounted 
to  1.5%  of  the  gross  rainfall.  Interception  loss 
averaged  26%  for  the  whole  period,  30%  in 
summer  and  21%  in  winter.  Interception  storage 
capacity  was  estimated  to  be  of  the  order  of  2  mm. 
(See  also  W79-06418)  (Humphreys-ISWS) 
W80-06475 


FLOW  ESTIMATION  IN  AN  UNSTABLE 
RIVER  ILLUSTRATED  ON  THE  RAKAIA 
RIVER  FOR  THE  PERIOD  1958-1978, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Water  and  Soil  Science 
Centre. 
R.  P.  Ibbitt. 

Journal  of  Hydrology  (New  Zealand),  Vol  18,  No 
2,  p  88-108,  1979.  10  Fig,  3  Tab,  10  Ref. 

Descriptors:  'Watersheds(Basins),  'Rating  curves, 
'River  flow,  'Natural  streams,  Alluvial  channels, 
Estimating,  Analytical  techniques,  Analysis, 
Streamflow  forecasting,  Rainfall, 

Discharge(Water),  Channel  erosion,  River  beds, 
Hydrographs,  Movement,  Water  levels,  Statistical 
methods,  Data  collections,  On-site  investigations, 
Foreign  research,  Foreign  countries,  Hydrology, 
•New  Zealand,  'Rakaia  River(New  Zealand). 

The  application  of  improved  data-checking  tech- 
niques to  the  hydrological  data  for  the  Rakaia 
River  at  the  Gorge  bridge  station,  New  Zealand, 
was  described.  Inadequacies  in  the  existing  data 
were  demonstrated.  Use  of  computer  techniques  to 
display  gaging  data  allowed  rating  change  points 
to  be  identified.  By  grouping  together  consistent 
sets  of  gagings  a  single  type  curve  was  developed. 
All  ratings  were  obtained  by  moving  the  type 
curve  parallel  to  the  water  level  axis.  In  this  way, 
small  groups  of  gagings  can  be  used  to  fix  the 
position  of  a  rating.  Where  there  were  no  gaging 
data,  rating  changes  were  based  on  differences  in 
the  water  level  hydrograph  recession  levels.  To 
validate  these  rating  changes  the  annual  flows  cal- 
culated using  them  were  compared  with  annual 
means  from  one  other  flow  station  and  seven  rain- 
fall stations.  High  correlations  were  established 
with  West  Coast  rainfall  stations,  and  a  more  de- 
tailed check  of  the  flow  data  was  made  using  the 
Hokitika  rainfall  record.  The  accuracy  of  the  flow 
values  calculated  using  the  new  ratings  was  as- 
sessed, and  the  95%  confidence  limits  were  shown 
to  vary  between  plus  or  minus  3%  and  plus  or 
minus  11%.  The  upper  limit  is  associated  with 
three  months  of  record  where  there  were  no 
gaging  data  and  obvious  silting  problems  in  the 
water  level  record.  As  a  consequence  of  the  work, 
the  long-term  mean  flow  value  was  reduced  by 
5%.  (Humphreys-ISWS) 
W80-06477 


CLUTHA  FLOOD  OF  OCTOBER  1978, 


Field  2— WATER  CYCLE 


Group  2A — General 
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Ministry  of  Works  and  Development,  Wellington 
(New  Zealand).  Power  Div. 

1.  G.  Jowett 

Journal  of  Hydrology  (New  Zealand),  Vol  18,  No 

2,  p  121-140,  1979.  9  Fig,  6  Tab,  6  Ref. 

Descriptors:  *Floods,  'Rivers,  'Sediment  dis- 
charge, *Peak  discharge,  Watersheds(Basins),  For- 
eign countries,  Foreign  research,  Data  collections, 
Runoff,  Sediments,  Rainfall,  Probable  maximum 
precipitation,  Hydrographs,  Design  flood,  Model 
studies,  Analysis,  Flood  flow,  Rating  curves, 
•New  Zealand,  *Clutha  River(New  Zealand). 

Flows  in  the  Clutha  catchment,  New  Zealand, 
during  the  October  1978  flood  have  been  analyzed, 
and  peak  discharges  were  presented.  Flood  vol- 
umes were  compared  with  rainfall  for  this  and  all 
earlier  major  floods.  A  flood  prediction  model, 
capable  of  accurately  predicting  flood  hydro- 
graphs  at  the  lakes  and  at  Roxburgh  from  rainfall 
data,  could  be  incorporated  into  a  flood  warning 
system.  This  storm  was  compared  with  the  estimat- 
ed probable  maximum,  and  it  was  shown  that  the 
efficiency  of  the  October  1978  storm  was  equal  to 
the  highest  previously  recorded.  The  quantity  of 
sediment  deposited  in  Lake  Roxburgh  by  this 
single  flood  was  almost  equal  to  two-thirds  of  the 
average  amount  transported  annually.  Three  sets 
of  sediment  data  were  presented  and  comparisons 
made  between  them.  Unless  suspended  sediment 
concentrations  are  assumed  to  have  an  upper  limit 
of  12,000  ppm,  the  sediment  volumes  predicted 
using  sediment  concentration  vs.  flow  rating 
curves  considerably  exceed  the  volumes  measured 
in  Lake  Roxburgh  by  both  siltation  survey  and 
daily  suspended  sediment  sampling.  Of  the  2.90  Mt 
deposited  in  the  lake  over  the  seven  months,  about 
1.0  Mt  was  deposited  in  the  October  flood.  (Hum- 
phreys-ISWS) 
W80-06479 


THE  NUMERICAL  CALCULATION  OF  EX- 
TREME WET  AND  DRY  PERIODS  IN  HYDRO- 
LOGICAL  TIME  SERIES, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Hydraulics  and  Water  Power. 

Z.  Sen. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  2,  p 

135-142,  June  1980.  4  Fig,  1  Tab,  5  Ref. 

Descriptors:  'Hydrological  data,  'Markov  proc- 
esses, 'Droughts.  'Wet  seasons,  'Statistical  meth- 
ods. Data  processing.  Time  series  analysis,  Monte 
Carlo  method.  Hydrology,  Analytical  techniques, 
Analysis,  Mathematical  models,  Methodology,  Nu- 
merical analysis,  Probability. 

A  numerical  method  for  evaluating  the  possibilities 
of  the  extreme  wet  and  the  extreme  dry  periods  of 
a  hydrological  sequence  was  presented  on  the  basis 
of  stationary  independent  and  Markovian  processes 
that  are  currently  employed  in  the  planning  and 
operation  of  water  resources  systems.  The  validity 
of  the  formula  was  checked  against  the  Monte 
Carlo  simulation  results  obtained  on  a  digital  com- 
puter. Recurrence  relationships  for  the  probability 
distribution  functions  of  the  longest  wet  and  dry 
periods  were  derived  by  direct  enumeration  and 
the  statistical  properties  of  these  extremes  were 
presented.  (Humphreys-ISWS) 
W80-06481 


SHIFTING  LEVEL  MODELLING  OF  HYDRO- 
LOGIC  SERIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  D.  Salas,  and  D.  C.  Boes. 

Advances  in  Water  Resources,  Vol  3,  No  2,  p  59- 

63,  June  1980.  4  Fig,  30  Ref.  NSF  ENG77-26729. 

Descriptors:  'Hydrology,  'Mathematical  models, 
'Statistical  methods,  'Time  series  analysis,  Hydro- 
logic  systems,  Hydrologic  data,  Stochastic  process- 
es, Analytical  techniques,  Analysis,  Data  process- 
ing, Streamflow,  Synthetic  hydrology,  'Shifting 
level  models,  Autoregressive  models,  Fractional 
Gaussian  model,  Broken  line  model. 

The  potential  of  applying  shifting  level  (SL) 
models  to  hydrologic  processes  was  discussed  in 


light  of  observed  statistical  characteristics  of  hy- 
drologic data.  An  SL  model  and  an  ARM  A  (1,1) 
model  were  fitted  to  an  actual  hydrologic  series. 
Computer  simulation  experiments  with  these 
models  were  carried  out  to  compare  maximum 
accumulated  deficit  and  run  properties.  Results 
obtained  indicate  that  the  mean  maximum  accumu- 
lated deficit,  mean  longest  negative  run  length,  and 
mean  largest  negative  run  sum  for  both  models  are 
similar  while  there  are  differences  in  their  corre- 
sponding variances.  (Lee-ISWS) 
W80-06486 


WATER  RESOURCES  OF  THE  JUDITH 
BASIN,  CENTRAL  MONTANA, 

Montana  Bureau  of  Mines  and  Geology,  Billings. 
R.  D.  Feltis. 

Montana  Bureau  of  Mines  and  Geology  Hydrogeo- 
logic  Map  1,  1980.  3  Sheets,  12  Ref. 

Descriptors:  'Groundwater  resources,  'Hydrogeo- 
logy,  'Water  quality,  'Montana,  'Groundwater 
recharge,  Surface  runoff. 

Precipitation(Atmospheric),  Aquifer  characteris- 
tics, Water  supply,  Domestic  water,  Irrigation, 
Streamflow,  Low  flow.  Chemical  analysis.  Hydro- 
logic  data,  Maps.  Hydrographs,  'Judith  River 
basin(MT),  'Central  Montana. 

The  surface-water  and  ground-water  resources  of 
the  basin  are  closely  interrelated.  Nearly  all  the 
water  is  from  precipitation  within  the  basin  and 
surrounding  mountains.  Surface  runoff  is  an  impor- 
tant source  of  water  for  recharge  of  several  arte- 
sian sandstone  and  limestone  aquifers  that  extend 
beneath  the  basin.  Some  of  the  aquifers  are  used 
extensively  for  domestic  and  stock  water  supply. 
The  first-magnitude  springs  (discharge  greater  than 
100  cu  ft/sec)  derive  water  from  a  cavernous  arte- 
sian limestone  aquifer,  the  Madison  Group  of 
Early  and  Late  Mississippian  age.  This  aquifer  is  a 
potential  source  of  water  for  large-scale  agricultur- 
al or  industrial  use.  Development  of  the  limestone 
aquifer  may  offer  water  users  a  unique  opportunity 
to  manage  a  surface-water  ground-water  system  in 
a  manner  that  is  beneficial  to  a  large  area.  The  U.S. 
Geological  Survey  and  the  Montana  Bureau  of 
Mines  and  Geology  began  a  cooperative  program 
of  ground-water  studies  in  1955  to  provide  data  for 
planning  the  use  and  conservation  of  the  ground- 
water resources  of  the  State.  The  purpose  of  this 
atlas  is  to  make  available  to  the  public  the  hydrolo- 
gic data  that  were  compiled  during  three  studies  of 
the  water  resources  of  the  western  and  southern, 
eastern,  and  northern  parts  of  the  Judith  Basin. 
The  atlas  contains  some  data  not  included  in  the 
water-resources  studies.  (USGS) 
W80-06533 


PROCEEDINGS  OF  THE  MILITARY  HY- 
DROLOGY WORKSHOP,  17-19  MAY  1978, 
VICKSBURG,  MISSISSIPPI. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A069404, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi  Technical  Report  EL-79-2. 
May  1979.  116  p. 

Descriptors:  'Hydrology,  'Military  aspects, 
Streamflow,  Soil  moisture,  Water  supply,  Flood 
waves,  Meteorology,  Groundwater,  'Workshop 
proceedings. 

A  Military  Hydrology  Workshop  cosponsored  by 
the  U.  S.  Army  Research  Office  and  the  U.  S. 
Army  Engineer  Waterways  Experiment  Station 
(WES)  was  held  at  WES  on  17-19  May  1978.  The 
purpose  of  the  workshop  was  to  formulate  military 
hydrology  research  needs.  Hydrologic  experts  rep- 
resenting various  Federal,  State,  and  private  agen- 
cies were  in  attendance.  Technical  papers  concern- 
ing various  aspects  of  hydrology  were  presented 
during  general  sessions.  Working  groups  were  then 
formed  to  address  four  specific  areas  of  hydrology: 
(1)  streamflow,  (2)  soil  moisture,  (3)  meteorology, 
and  (4)  water  supply.  Each  group  developed  a 
research  plan  which  identified  short-term  capabili- 
ty update  requirements  and  long-term  technology 
advancement  requirements.  Synopses  of  the  re- 
search plans  were  presented  during  the  final  gener- 
al session.  (WES) 


W80-06548 


A  MATHEMATICAL  MODEL  FOR  ESTIMAT- 
ING PESTICIDE  LOSSES  IN  RUNOFF, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W'80-06616 


APPLICATION  OF  THE  USDAHL-74  HY- 
DROLOGY MODEL  TO  GRASSLAND  WATER- 
SHEDS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

F.  R.  Crow,  T.  Ghermazien,  and  R.  L.  Bengtson. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23.  No  2,  p  373-378,  March- 
April  1980.  7  Fig,  7  Tab,  9  Ref. 

Descriptors:  'Runoff,  'Rainfall-runoff  relation- 
ships, 'Walersheds(Basins),  'Model  studies.  Math- 
ematical models.  Evaluation,  Calibrations,  Grass- 
lands, Land  use,  Water  balance,  Evaporation,  To- 
pography. Hydrology,  Oklahoma,  'USDAHL-74 
Model,  Grassland  watersheds. 

The  USDAHL-74  Model  of  Watershed  Hydrology 
was  evaluated  on  three  grassland  watersheds  in 
north-central  Oklahoma.  Watershed  W-3  (37  ha) 
was  the  base  watershed  for  a  6-yr  calibration 
period  and  an  18-yr  test  period.  The  land  use 
parameter  values  obtained  by  the  W-3  calibration 
were  also  used  for  a  21-yr  test  on  watershed  W-4 
(83  ha)  and  a  one-year  test  on  environmental  re- 
search watershed  ENV  (55  ha).  The  average 
runoff  error  for  the  18  yr  period  was  12%  under 
prediction  (Sims-ISWS) 
W80-06675 


UNSTEADY  DRAWDOWN  IN  2-D  WATER 
TABLE  AQUIFER, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering 
D.  T.  Higgins. 

Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
IR3.  Proceedings  Paper  15696,  p  237-251,  Septem- 
ber 1980.  5  Fig,  4  Tab,  4  Ref,  2  Append. 

Descriptors:  'Drawdown.  'Aquifers,  'Water  table, 
'Model  studies.  Mathematical  models.  Hydraulic 
models.  Flumes,  Unsteady  flow,  Drainage,  Irriga- 
tion, Groundwater.  Groundwater  movement.  Hy- 
draulic transients,  Hydrology,  'Drainage  engineer- 
ing. 

The  inclusion  of  vertical  velocity  effects  results  in 
integral  solutions  to  the  linearized  problem  of  in- 
stantaneous and  time-dependent  drawdown  in 
water  table  aquifers.  The  solutions  were  shown  to 
be  the  same  as  those  of  Stallman  and  Hantush  for 
the  limiting  conditions  of  small  drawdown  in  shal- 
low aquifers.  The  theory  was  subjected  to  verifica- 
tion using  test  results  from  drawdown  in  a  sand 
model.  The  tests  showed  that  the  inclusion  of 
vertical  velocity  effects  alone  is  insufficient  for 
substantial  progress  in  unsteady  water  table  draw- 
down theory.  The  tests  further  suggest  that  inclu- 
sion of  time-dependent  pore  drainage  will  be  re- 
quired for  progress  in  that  theory.  For  this  reason, 
the  sand  model  drawdown  data  were  presented  as 
a  more  realistic  test  of  water  table  drawdown 
theory  than  are  data  from  a  Hele-Shaw  apparatus. 
(Sims-ISWS) 
W80-06828 


APPLICATION    OF    THE    HEC-4    MONTHLY 
STREAM  FLOW  SIMULATION  MODEL, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Water. 

For  primary  bibliographic  entrv  see  Field  2E. 
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FINITE  ELEMENTS  IN  WATER  RESOURCES, 
VOLUME  1. 

Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University.  Oxford:  May   19-23, 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 


1980.  Science  and  Education  Administration,  P.  O. 
Box  53326,  New  Orleans,  LA.  May  1980.  456  p. 

Descriptors:  'Mathematical  models,  'Finite  ele- 
ment analysis,  'Groundwater,  'Water  resources, 
Analytical  techniques,  Aquifers,  Porous  media, 
Analysis,  Flow,  Seepage,  Saline  water  intrusion, 
Water  resources  development,  Unsaturated  flow, 
Saturated  flow.  Infiltration,  Water  pollution,  Lea- 
chate,  Lakes,  Convection,  Diffusion. 

The  objective  of  this  conference  was  to  provide 
scientists  and  engineers  with  a  forum  for  reviewing 
the  state  of  the  art,  for  presenting  new  research 
accomplishments,  and  for  exchanging  ideas  and 
experiences  in  the  study  of  finite-element  modeling 
of  water  resource  systems.  Subject  areas  covered 
included  groundwater  movement,  seepage,  leaky 
aquifers,  aquifer  pollution,  seawater  intrusion,  infil- 
tration, and  transport  phenomena.  (See  W80-06859 
thru  W80-06894)  (Humphreys-ISWS) 
W80-06858 


APPLICATIONS  OF  BOUNDARY  ELEMENTS 
IN  WATER  RESOURCES, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

C.  Brebbia,  and  L.  Wrobel. 

In:  Finite  Elements  in  Water  Resources,  Volume  1 ; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  1.3-1.29,  1980.  9  Fig,  3  Tab,  9  Ref.  Science 
and  Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Mathematical  models,  'Equations, 
'Potential  flow,  Finite  element  analysis,  Math- 
ematical studies,  Analytical  techniques,  Mathemat- 
ics, Model  studies,  Analysis,  Laplaces  equation, 
Darcys  law,  Porous  media,  Numerical  analysis, 
Seepage,  Flow  around  objects,  Flow,  Boundary 
elements,  Flow  under  dam. 

One  of  the  most  interesting  recent  developments  in 
the  field  of  computational  mechanics  has  been  the 
application  of  integral  equation  techniques  to  solve 
engineering  problems.  These  techniques  were 
largely  unknown  to  engineers  who  preferred  using 
classical  solutions  such  as  finite  elements  or  finite 
differences.  In  this  paper  the  fundamentals  of 
boundary  elements  were  presented,  explaining  how 
the  external  surface  of  the  boundary  can  be  divided 
into  a  series  of  elements  over  which  the  functions 
under  consideration  are  assumed  to  vary  in  much 
the  same  way  as  in  finite  elements.  This  produces  a 
series  of  nodal  unkowns  on  the  surface  of  the  body 
only  which  are  then  related  through  influence 
functions.  The  capability  of  using  different  types  of 
surface  elements  is  important  as  it  permits  the 
combination  of  boundary  and  finite  elements  re- 
gions without  loss  of  compatibility.  (See  also  W80- 
06858)  (Humphreys-ISWS) 
W80-06859 


FINITE  ELEMENTS  IN  WATER  RESOURCES, 
VOLUME  2, 

Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford;  May  19-23, 
1980.  Science  and  Education  Administration,  P.  O. 
Box  53326,  New  Orleans,  LA.  May  1980.  512  p. 

Descriptors:  'Mathematical  models,  'Finite  ele- 
ment analysis,  'Surface  waters,  'Water  resources, 
Analytical  techniques,  Water  resources  develop- 
ment, Lakes,  Rivers,  Waves(Water),  Tides,  Open 
channel  flow,  Sediment  transport,  Estuaries, 
Coasts,  Turbulent  flow,  Viscous  flow. 

The  objective  of  this  conference  was  to  provide 
scientists  and  engineers  with  a  forum  for  reviewing 
the  state  of  the  art,  for  presenting  new  research 
accomplishments,  and  for  exchanging  ideas  and 
experiences  in  the  study  of  finite-element  modeling 
of  water  resource  systems.  Subject  areas  covered 
in  volume  2  included  viscous  flow,  river  modeling, 
ocean  modeling,  sedimentation  processes,  and 
finite-element  techniques.  (See  W80-06858  and 
W80-06895  thru  W80-06934)  (Humphreys-ISWS) 
W80-06894 


FINITE    ELEMENT    APPROXIMATIONS    TO 
FLOW  PROBLEMS, 


Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 
Mathematics. 
G.  J.  Fix. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  4.3-4.13,  1980.  3  Fig,  8  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 
ARO  DAAG  2 

Descriptors:  'Flow,  'Finite  element  analysis, 
'Mathematical  models,  Analytical  techniques, 
Flow  around  objects,  Mathematical  studies,  Equa- 
tions, Theoretical  analysis,  Approximation  method, 
Two-dimensional  flow,  Three-dimensional  flow. 

There  are  two  major  difficulties  in  using  finite 
element  methods  to  approximate  fluid  flows.  The 
first  is  the  need  to  develop  an  appropriate  vari- 
ational principle.  Second,  even  in  those  cases 
where  there  is  a  widely  accepted  variational  for- 
mulation, it  is  often  of  the  mixed  type  and  hence 
serious  consideration  needs  to  be  given  to  the  type 
of  element  used  in  the  method.  The  author  illus- 
trated these  with  two  sample  problems.  The  first  is 
a  two-dimensional  imcompressible  flow  past  an 
obstacle  using  the  stream  function  and  vorticity 
formulation.  The  major  difficulty  in  this  problem  is 
the  development  of  an  appropriate  variational 
method.  The  other  example  is  a  three-dimensional 
incompressible  flow  using  primitive  variables.  Here 
the  standard  Galerkin  formulation  has  been  widely 
accepted;  however,  since  it  is  of  the  mixed  type 
only  selected  finite  element  spaces  will  produce 
stable  and  accurate  approximations.  (See  also  W80- 
06894)  (Humphreys-ISWS) 
W80-06895 


IMCOMPRESSIBLE  FINITE  ELEMENT 
METHODS  FOR  THE  NAVIER-STOKES 
EQUATIONS, 

Paris-6  Univ.  (France).  Dept  of  Mathematics. 
P.  A.  Raviart. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  4.14-4.30,  1980.  17  Ref.  Science  and  Educa- 
tion Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Flow,  Mathematical  studies,  Math- 
ematics, Equations,  Theoretical  analysis,  Analyt- 
ical techniques,  Viscous  flow,  Navier-Stokes  equa- 
tions, Two-dimensional  flow,  Three-dimensional 
flow. 

Finite  element  methods  for  solving  the  Navier- 
Stokes  equations  for  an  incompressible  viscous 
flow  can  be  divided  roughly  into  two  classes.  In 
the  first  class,  based  on  the  classical  velocity-pres- 
sure formulation,  the  velocity  field  is  continuous  at 
the  inter-element  boundaries,  while  the  incom- 
pressibility  constraint  is  only  approximately  satis- 
fied. In  the  second  class,  based  on  more  sophisti- 
cated formulations,  the  continuity  of  the  tangential 
velocity  is  relaxed  at  the  inter-element  boundaries, 
but  the  incompressibility  condition  is  exactly  satis- 
fied. For  a  mathematical  introduction  to  both 
classes  of  finite  element  methods,  Girault  and  Ra- 
viart (1979a),  for  instance,  were  referred  to.  In  this 
paper  the  author  introduced  some  methods  of  the 
latter  class  that  are  successfully  used  in  practice 
and  presented  corresponding  mathematical  results 
that  have  been  recently  obtained.  Two  finite  ele- 
ment methods  for  the  linear  stationary  two-dimen- 
sional Stokes  problem  were  presented  and  math- 
ematically analyzed.  These  methods  were  adapted 
in  order  to  solve  the  nonlinear  Navier-Stokes  equa- 
tions. (See  also  W80-06894)  (Humphreys-ISWS) 
W80-06896 


A  FINITE  ELEMENT  WATERSHED  MODEL 
TO  PREDICT  STORM  HYDROGRAPHS,  SEDI- 
MENT EROSION  AND  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
D.  N.  Contractor,  B.  B.  Ross,  and  V.  O. 
Shanholtz. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 


1980.  p  6.24-6.34,  1980.  5  Fig,  6  Ref.  Science  and 
Education  Adminstration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Watersheds(Basins),  'Hydrograph 
analysis,  'Virginia,  Sediment  transport,  Erosion, 
Hydrographs,  Model  studies,  Analytical  tech- 
niques, Analysis,  Sediment  yield,  Forecasting, 
Land  use,  Infiltration,  Runoff,  Precipitation  excess, 
Routing,  Streamflow,  Overland  flow,  Peak  dis- 
charge, Suspended  load,  'Powells  Creek(VA). 

One  of  the  most  important  tools  necessary  in  the 
management  of  water  resources  is  a  model  that 
integrates  the  spatial  variability  of  soils,  landuse, 
topography,  and  rainfall  on  an  ungaged  watershed 
and  results  in  streamflow  hydrographs.  This  tudy 
attempted  to  develop  a  hydrologic  model  with  a 
reasonable  degree  of  reliability  in  its  output  when 
applied  to  ungaged  watersheds  and  without  prior 
optimization  of  model  parameters.  The  watershed 
is  subdivided  into  a  finite  number  of  overland  flow 
and  channel  flow  elements.  For  a  given  rainfall  on 
each  element,  the  runoff  is  calculated  depending 
on  the  soil  type  and  landuse  distribution.  Even 
without  calibration,  the  results  of  this  model  are 
satisfactory.  The  reliability  of  the  model  for  a 
given  storm  event  on  Powells  Creek  was  deter- 
mined and  indicated  the  probability  that  the  model 
will  provide  results  within  a  given  error.  The 
storm  hydrograph  model  forms  the  basis  of  the 
sediment  model.  Results  from  the  sediment  model 
seem  very  reasonable,  even  though  data  to  verify 
the  model  are  lacking.  After  verification,  the 
model  can  be  used  to  compare  the  sediment  loads 
before  and  after  landuse  changes.  (See  also  W80- 
06894)  (Humphreys-ISWS) 
W80-06922 


THE  MOVING  INTERFACE  PROBLEM  WITH 
FINITE  ELEMENTS, 

Sydney  Univ.,  (Australia).  Dept.  of  Aeronautical 
Engineering. 
G.  P.  Steven. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  7.64-7.78,  1980.  9  Fig,  1  Tab,  6  Ref.  Sci- 
ence and  Education  Administration,  New  Orleans, 
LA. 

Descriptors:  'Finite  element  analysis,  'Interfaces, 
•Mathematical  models,  'Flow,  Boundary  process- 
es, Boundaries(Surfaces),  Analytical  techniques, 
Analysis,  Model  studies,  Methodology,  Moving  in- 
terface, One-dimensional  model. 

One-dimensional  model  studies  were  presented  on 
four  schemes  for  accommodating  a  moving  inter- 
face across  which  there  are  discontinuities  in  phys- 
ical parameters.  These  are;  (1)  stepping  the  inter- 
face, element  at  a  time,  (2)  applying  a  high  order 
interpolation  to  the  physical  parameters,  (3)  using 
an  adaptive  grid  so  that  the  interface  remains  an 
element  boundary,  and  (4)  development  of  a  spe- 
cial element  that  allows  the  interface  to  move 
across  it.  Results  showed  schemes  3  and  4  to  be  the 
most  effective,  but  for  various  reasons,  3  was  unac- 
ceptable for  two-  or  three-dimensional  problems; 
consequently,  scheme  4  was  developed  further  for 
two-dimensional  triangles  and  quadratic  isopara- 
metric elements.  The  former  of  these  was  incorpo- 
rated into  a  computer  model  of  a  Poisson  equation 
and  results  compared  with  a  conventional  finite 
element  solution.  From  these  model  test  runs  it  was 
shown  that  the  use  of  an  element  which  incorpo- 
rates a  physical  discontinuity  within  itself  gives  rise 
to  acceptable  results.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
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RAINFALL  INTERCEPTION  BY  A  BEECH-PO- 
DOCARP-HARDWOOD  FOREST  NEAR  REEF- 
TON,  NORTH  WESTLAND,  NEW  ZEALAND, 

Forest  Research  Inst.,  Christchurch  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  2A. 
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LABORATORY  STUDIES  OF  RIMING,  AND 
ITS  RELATION  TO  ICE  SPLINTER  PRODUC- 
TION, 

University   of  Manchester   Inst,   of  Science   and 

Technology  (England).  Dept.  of  Physics. 

T.  W.  Choularton,  D.  J.  Griggs,  B.  Y.  Humood, 

and  J.  Latham. 

Quarterly   Journal   of  the   Royal   Meteorological 

Society,  Vol  106,  No  448,  p  367-374,  April  1980.  3 

Fig,  14  Ref. 

Descriptors:  *Rime,  "Ice,  *Cloud  physics,  'Labo- 
ratory tests,  Freezing,  Drops(Fluids),  Tempera- 
ture, Frost,  Meteorology,  Ice  splinters,  Ice  splinter 
production. 

Experiments  showed  that  a  supercooled  drop  ac- 
creted on  to  a  rimer  in  such  a  way  that  it  lands  on 
an  already  frozen  smaller  droplet,  may  develop  a 
protuberance  as  it  freezes,  presumably  because  the 
heat  loss  is  fairly  symmetrical.  These  protuber- 
ances are  found  in  the  temperature  range  -3  to  -8 
deg  C,  and  their  probability  of  production  reaches 
a  maximum  at  -5  to  -6  deg  C  of  1  for  every  20 
drops  accreted.  The  protuberances  tend  to  have  a 
larger  aspect  ratio  and  to  be  longer  relative  to  the 
drop  diameter  at  lower  temperatures.  These  effects 
were  found  to  be  independent  of  speed  of  collec- 
tion over  the  range  1.5  to  3  m/s.  Due  to  the  strong 
parallelism  between  the  conditions  required  for 
protuberance  production  and  ice  splinter  ejection 
during  riming,  it  was  suggested  that  the  splinters 
are  a  result  of  explosive  fragmentation  of  about  1% 
of  the  protuberances  formed.  This  idea  is  support- 
ed by  experimental  evidence.  (Sims-ISWS) 
W80-06496 


THE  ESTIMATION  OF  RAIN  FROM  SATEL- 
LITE-BORNE MICROWAVE  RADIOMETERS, 

McGill  Radar  Weather  Observatory,  Ste.  Anne  de 

Bellevue  (Quebec). 

For  primary  bibliographic  entry  see  Field  7B. 
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MORE  ON  THE  LA  PORTE  ANOMALY:  A 
REVIEW, 

Illinois  State  Water  Survey,  Urbana. 

S.  A.  Changnon,  Jr. 

Bulletin  of  the  American  Meteorological  Society, 

Vol  61,  No  7,  p  702-711,  July  1980.  7  Fig,  39  Ref. 

NSFENV77-15375. 

Descriptors:  'Rainfall,  'Variability,  'Distribution 
patterns,  'Indiana,  Air  pollution,  Air  pollution  ef- 
fects, Weather  modification,  Spatial  distribution, 
Temporal  distribution,  Circulation,  Air  circulation, 
Hail,  Runoff,  Precipitation(Atmospheric),  Rain, 
Storms,  Meteorology,  Reviews,  La  Porte  anomaly. 

The  anomalous  behavior  of  precipitation  in  north- 
western Indiana  (the  La  Porte  anomaly)  since  the 
late  1930s  has  been  extensively  studied  and  de- 
bated. Local  records  suggest  an  upward  shift  in 
warm  season  rainfall,  thunderstorms,  and  hail 
during  the  1935-65  period.  The  possible  causes  for 
this  include  changed  station  exposure,  a  poor  ob- 
server, urban  influences  on  the  atmosphere  due  to 
nearby  Chicago,  and/or  shifts  in  the  general  circu- 
lation patterns.  Most  debate  has  centered  on  the 
observer  error  versus  urban  effects  explanation, 
but  the  La  Porte  anomaly  has  become  a  cause 
celebre  in  the  interwoven  areas  of  climate  change, 
air  pollution,  weather  modification,  and  the  quality 
of  climatic  records.  A  variety  of  recent  studies  of 
rainfall  conditions  and  their  areas  of  impact 
(streamflow,  crop  yields,  and  hail  losses)  show  that 
the  anomaly  in  the  La  Porte  area  began  to  shift 
locale  in  the  1950s  and  then  disappeared  in  the 
1960s.  Taken  in  totality,  it  is  likely  that  the  anoma- 
lous precipitation  at  La  Porte  was  due  to  urban 
influences  on  the  atmosphere,  but  the  anomaly 
either  ended  or  shifted  into  Lake  Michigan  (where 
it  cannot  now  be  detected)  as  the  general  circula- 
tion pattern  changed,  leading  to  fewer  cyclonic 
passages  and  a  more  southward  position  of  the 
Polar  Front  in  the  Midwest  since  1960.  (Sims- 
ISWS) 
W80-06624 


RAINFALL   DISTRIBUTION   IN   NORTHEAS- 
TERN THAILAND, 


Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

H.  N.  Phien,  A.  Arbhabhirama,  and  A. 

Sunchindah. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  2,  p 

167-182,  June  1980.  8  Fig,  5  Tab,  7  Ref. 

Descriptors:  'Rainfall  disposition,  'Rainfall,  'Cli- 
matology, 'Asia,  Distribution  patterns,  Irrigation, 
Annual,  Frequency,  Distribution,  Isohyets,  For- 
eign countries,  Evaporation,  Statistical  methods, 
Analysis,  Monthly,  Available  water,  Data  collec- 
tions, Variability,  Foreign  research,  'Thailand 

This  study  aimed  at  providing  basic  information  on 
rainfall  sequences  in  the  region  such  as  the  amount 
and  the  distribution  in  space  and  time.  Several 
other  statistical  properties  such  as  the  persistence, 
the  periodicity  and  the  degree  of  irregularity  of 
rainfall,  and  the  transition  probabilities  between 
rainy  and  non-rainy  days  were  presented  An  as- 
sessment of  the  availability  of  water  for  irrigation 
was  also  made.  The  following  conclusions  were 
drawn:  (1)  The  annual  rainfall  in  the  Northeast 
increases  towards  the  eastern  and  northeastern 
parts  of  the  region.  (2)  Annual  rainfall  sequences  at 
the  different  stations  in  the  region  are  best  fitted  by 
the  gamma  distribution.  (3)  Each  monthly  rainfall 
sequence  has  a  periodic  part  consisting  of  six  con- 
stituents corresponding  to  the  following  six  peri- 
ods-12,  6,  4,  3,  2.4  and  2  months.  (4)  At  each 
station  the  rainfall  sequence  in  a  month  is  inde- 
pendent of  the  rainfall  sequences  in  the  other 
months.  (5)  Since  many  monthly  rainfall  sequences 
in  the  Northeast  have  zero  values,  the  leakage  law 
is  most  appropriate  for  fitting  these  sequences.  (6) 
Monthly  rainfall  in  the  region  varies  greatly  from 
month  to  month,  resulting  in  high  degrees  of  irreg- 
ularity, ranging  from  45  to  70%.  (7)  Monthly  rain- 
fall also  varies  greatly  from  year  to  year  as  indicat- 
ed by  the  high  values  for  the  coefficient  of  vari- 
ation. (8)  The  eastern  and  northeastern  sections  of 
the  region  are  the  wettest  areas  of  the  Northeast 
from  April  to  September  but  they  are  the  driest 
parts  from  October  to  December.  The  maximum 
amount  of  rainfall  for  the  entire  region  usually 
occurs  in  August  or  September  while  the  minimum 
normally  occurs  in  December  or  January.  (9) 
Throughout  the  year,  a  dry  day  is  more  likely  to 
be  followed  by  a  dry  day  than  by  a  wet  day  and 
the  amount  of  daily  rainfall  mostly  falls  in  the  0-10 
mm  interval.  (10)  The  driest  months  of  the  year  are 
December  and  January  in  which  a  dry  day  follows 
a  dry  day  with  a  probability  of  around  0.99.  (11) 
The  ratio  of  monthly  rainfall  at  a  given  probability 
level  to  the  potential  evapotranspiration  in  the 
same  month  varies  from  month  to  month.  It  has 
low  values  in  the  dry  season  and  high  values  in  the 
rainy  season.  (Humphreys-ISWS) 
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THE  ACID  CONNECTION. 

Tennessee  Valley  Authority,  Chattanooga.  Office 
of  Natural  Resource. 

Impact,  Vol  3,  No  4,  p  2-10,  July  1980,  Rucker,  D., 
Ed.,  10  Fig. 

Descriptors:  'Acidic  water, 

'Precipitation(Atmospheric),  'Environmental  ef- 
fects, 'Water  pollution,  Physical  properties, 
Chemical  properties,  Biological  properties.  Water 
properties,  Acidic  soils,  Rain  water.  Weather 
modifications,  Pollutants,  Fishkill,  Air  pollution, 
Atmosphere,  Nitrogen  compounds,  Sulfur  com- 
pounds, Evaluation,  Rivers,  Lakes,  Vegetation, 
Soils,  Surface  waters,  Forecasting,  Tennessee 
Valley  Authority,  Fossil  fuels,  Coals,  Laboratory 
tests,  On-site  investigations. 

The  problems  of  defining  and  understanding  the 
physical,  chemical  and  biological  processes  in- 
volved in  acid  rain  are  discussed.  The  acidity  of 
rain  is  measured  by  the  pH  scale;  'pure'  rain  would 
have  a  pH  of  about  5.6  and  the  average  pH  meas- 
ured for  rains  in  parts  of  the  northeastern  U.S. 
range  from  4  to  4.2  with  the  most  extreme  single 
value  of  pH  2.3.  No  complete,  detailed  historical 
measurement  of  rainfall  acidity  and  its  impacts  are 
available  in  the  country  so  a  national  effort  is 
underway  to  coordinate  all  related  research  efforts. 
Air  pollution  is  known  to  alter  the  acidity  of 
precipitation  by  increasing  sulfur  oxide  and  nitro- 
gen oxide  concentrations  and  this  in  effect  will 


increase  with  increasing  use  of  coal  as  fuel.  Fish 
and  aquatic  life  in  rivers  and  lakes  with  no  natural 
'buffering'  system  against  acid  rain  may  experience 
a  decline;  the  rivers  and  lakes  may  become  com- 
pletely dead  in  the  future.  The  TVA  is  presently 
engaged  in  active  research  in  rainfall  monitoring, 
atmospheric  movement  of  pollutants,  and  labora- 
tory and  field  studies  of  vegetation,  soils,  and  sur- 
face waters  to  define  present  conditions  and  indi- 
cate possible  future  trends  The  long-range  trans- 
port, chemical  transformation,  and  ultimate  fate  of 
air  pollutants  and  the  effect  of  acid  rain  on  soil 
chemistry  is  also  being  investigated.  As  of  now, 
there  is  no  clear  evidence  of  how  much  acidity  the 
environment  can  tolerate  and  how  much  needs  to 
be  controlled.  (Sidney-IPA) 
W80-06641 


RAINFALL  STATISTICAL  PROPERTIES  IN 
NAPLES, 

Naples  Univ.  (Italy).  1st.  di  Geologia  e  Geofisica. 
A.  Palumbo,  and  A.  Mazzarella. 
Monthly  Weather  Review,  Vol  108.  No  7,  p  1041- 
1045,  July  1980  4  Fig,  1  Tab,  17  Ref. 

Descriptors:  'Rainfall,  'Statistics,  'Cities,  Vari- 
ability, Statistical  methods,  Markov  processes, 
Mathematical  models,  Forecasting,  Urbanization, 
Effects,  Meteorology,  'Naples(Italy). 

In  order  to  collect  further  information  about  recent 
microclimatic  changes  in  urban  areas,  an  analysis 
of  the  secular  variations  of  rainfall  intensity  has 
been  worked  out.  A  significant  increase  in  rainfall 
due  to  urbanization  process  has  been  ascertained  in 
the  last  years.  A  detailed  investigation  was  per- 
formed by  studying  the  records  of  rainfalls,  both 
showery  and  continuous,  in  Naples  The  rainfalls 
were  separately  examined  because  of  their  different 
effect  on  the  city:  the  former  being  more  localized, 
the  latter  generally  extending  over  wide  areas.  The 
analysis  showed  that  a  major  portion  of  variance  in 
continuous  rainfall  rate,  in  cases  of  static  instability 
and  low  surface  wind  intensity,  exhibited  a  persis- 
tence that  can  be  described  by  a  first-order 
Markov  process.  Moreover,  for  the  continuous 
rainfalls,  a  method  for  possible  prediction  of  the 
total  mean  rainfall  rate  was  indicated  (Sims-ISWS) 
W80-06650 


MESOSCALE    CHARACTERISTICS    OF    THE 

TEXAS    HIPLEX    AREA    DURING    SUMMER 

1978, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Meteorology. 

M.  E.  Sienkiewicz,  J.  R.  Scoggins,  S.  F.  Williams, 

and  ML.  Gerhard. 

Texas  Department  of  Water  Resources  Report  LP- 

123,  March  1980.  609  p,  622  Fig,  1  Tab,  7  Ref.  14- 

06-D-7587. 

Descriptors:  'Convection,  'Clouds,  'Meteorology, 
'Probable  maximum  precipitation,  'Moisture  avail- 
ability, 'Rainfall  intensity,  'Texas,  Humidity, 
Rainfall,  Temperature,  Climatology,  Precipitable 
water,  Precipitation.  Water  vapor,  Wind  velocity. 
Air  circulation.  Atmosphere.  Cycles.  Energy  trans- 
fer, Cloud  cover.  Energy  budget,  Water  supply. 

Basic  understanding  of  interactions  between  con- 
vective  clouds  and  their  environment  at  the  surface 
and  aloft  is  essential  in  development  of  rainfall 
enhancement  technology.  This  report  contains  a 
mesoscale  analysis  for  26  case  study  days  under  the 
Texas  HIPLEX  program  from  data  collected  be- 
tween June  1  and  July  26,  1978.  The  mesoscale 
experiment  was  approximately  bound  by  Midland- 
Robert  Lee-Clairemont-Tahoka-Seminole- 
Midland,  and  included  nineteen  surface  measure- 
ment stations  (temperature,  relative  humidity,  pres- 
sure, wind  direction  and  speed),  four  atmospheric 
sounding  locations,  three  radar  locations  (convec- 
tive  echoes),  and  numerous  rainfall  measurement 
locations.  Results  from  the  analyzed  data  are  pre- 
sented for  each  day  separately.  Composite  analyses 
of  surface  variables,  and  upper  level  kinematic, 
moisture,  atmospheric  and  energy  processes  associ- 
ated with  convective  activity  are  also  given.  Re- 
sults show  pronounced  interactions  between  the 
environment  and  convective  activity,  with  marked 
changes  in  nearly  all  surface  and  upper-air  vana- 


WATER  CYCLE— Field  2 


bles  occurring  in  association  with  convective  ac- 
tivity. Analysis  of  individual  days  or  composite 
analyses  suggest  that  surface  processes  (moisture 
divergence,  vertical  moisture  flux,  vertical  motion) 
are  important  in  formation/maintenance  of  con- 
vective clouds,  and  are  reflected  in  upper-air  anal- 
yses and  energy  processes  and  time  changes.  The 
results  are  consistent  with  and  support  similar  anal- 
yses for  1976  and  1977.  (Zielinski-IPA) 
W80-06737 


A  SHORT  NOTE  ON  ERRORS  IN  RAINFALL 
MEASUREMENT, 

University   of  Durban-Westville   (South   Africa). 

Dept.  of  Geography. 

G.  Du  T.  De  Villiers. 

Water  S.  A.,  Vol  6,  No  3,  p  144-148.  July,  1980.  3 

Fig,  2  Tab,  8  Ref. 

Descriptors:  *Rain  gages, 

'Precipitation(Atmospheric),  *Rainfall,  'Meteorol- 
ogy, ♦Precipitation  gages,  Rainfall  intensity,  Rain, 
Instrumentation,  Rain  water,  Gaging  stations, 
Gauges,  Water  measurement,  Evaluation,  Theo- 
retical analysis,  South  Africa. 

A  rainfall  measurement  experiment  was  set  up  in 
the  University  meteorological  station  to  quantify 
catch  variability  in  various  types  of  rain  gauges. 
Six  gauges  collected  data  during  the  1978-79  rain 
season.  Four  gauges  were  set  up  in  the  normal 
vertical  fashion  at  1.2  or  2.4  m  above  ground  or 
without/with  a  Nipher  screen;  the  remaining  two 
being  a  pit  gauge  and  an  inclined  rotating  gauge. 
Thirty-seven  storms  were  selected  for  analysis.  No 
meaningful  differences  could  be  traced  between 
the  data  sets  of  the  pit  and  shielded  gauges,  and  the 
catch  averages  per  storm  was  thus  accepted  as  the 
true  values  for  the  two  gauges.  The  Nipher  screen 
gauge  consistently  showed  lower  readings  than  the 
perpendicular  control  gauges,  contrary  to  the  dis- 
cussed theory  and  was  seemingly  caused  by  turbu- 
lent eddying.  The  largest  source  of  error  connect- 
ed to  gauge  readings  was  the  assumption  that  such 
readings  represent  the  actual  precipitation  at  the 
site.  This  does  not  make  percent  rainfall  records 
useless  or  preclude  use  of  vertical  rain  gauges.  If 
the  components  of  rainfall  are  known,  rain  vectors 
for  storms  of  uniform/varying  direction  and  incli- 
nation can  be  determined  and  used  to  compute  true 
rainfall  from  a  vertical  gauge.  (Zielinski-IPA) 
W80-06856 


2C.  Snow,  Ice,  and  Frost 


University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7b. 
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GLACIAL  GEOLOGY  AND  STRATIGRAPHY 
OF  WESTERN  NEW  YORK  NUCLEAR  SERV- 
ICE CENTER  AND  VICINITY,  CATTARAUGUS 
AND  ERIE  COUNTIES,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

R.  G.  LaFleur. 

Geological  Survey  open-file  report  79-989,  1979. 

17  p,  5  Fig,  8  Plates,  1  Tab,  16  Ref. 

Descriptors:  *Glacial  drift,  'Hydrogeology,  'Stra- 
tigraphy, 'Glacial  sediments,  'Radioactive  wastes, 
Radioisotopes,  Path  of  pollutants,  Groundwater 
movement,  Maps,  New  York,  'Western  New  York 
Nuclear  Service  Center(NY),  'Cattaraugus 
County(NY),  'Erie  County(NY). 

A  detailed  glacial  geologic  map  at  a  scale  of 
1:24,000,  embracing  a  165  square-mile  area  in  Erie 
and  Cattaraugus  Counties,  NY,  shows  27  mapping 
units,  including  the  till  complex  in  which  the  West 
Valley  radioactive-waste  burial  site  is  located. 
Stratigraphic  relationships  at  24  boreholes  at  the 
burial  site  and  6  newly  described  exposures  indi- 
cate the  age  of  the  till  complex  to  be  early  late 
Woodfordian  (post-Kent,  pre-Lake  Escarpment, 
Valley  Heads),  equivalent  to  the  Lavery  glacial 
advance.  Correlations  of  mapping  units  and  meas- 
ured sections  with  Woodfordian  and  older  glacial 
and  deglacial  episodes  are  proposed.  The  Lavery 
till  is  confined  to  the  valleys  of  Cattaraugus  Creek 
and  its  major  tributaries.  At  the  waste-burial  site  in 
Buttermilk  Creek  Valley,  the  Lavery  is  an  interfin- 
gering  complex  of  clayey-silt  till  and  thinner  beds 
of  deformed,  poorly  stratified  lacustrine  clay  and 
silt.  Ice  readvance  after  the  Kent  glacial  recession 
and  Erie  Interstade  erosion  imponded  proglacial 
lake  water  in  Buttermilk  Creek  Valley  and  covered 
post-Kent  kame  deltas  and  Erie  channel  gravels 
with  as  much  as  130  feet  of  till.  The  Lavery  till 
thins  southward  to  a  thickness  of  80  feet  at  the 
waste-burial  site  and  to  less  than  16  feet  near  the 
hamlet  of  West  Valley.  Water  from  the  Lavery  till 
may  flow  through  subjacent  Erie  channel  gravel 
and  Kent-recessional  kame  delta  sand  to  the  bluffs 
along  Buttermilk  Creek,  where  discharge  of  water 
from  these  exposed  pervious  deposits  appears  to 
cause  major  slumps.  (USGS) 
W80-06531 


GLACIOLOGICAL  DATA:  SNOW  COVER. 

Colorado  Univ.  at  Boulder.  Inst,  of  Arctic  and 
Alpine  Research. 

Report  GD-6,  August  1979.  110  p,  11  Fig,  14  Tab, 
94  Ref,  3  Append. 

Descriptors:  'Snow,  'Snow  cover,  'Glaciology, 
•United  States,  Data  collections,  Bibliographies, 
Computers,  Data  storage  and  retrieval,  Research 
and  development,  Ice,  Satellites(Artificial),  Pho- 
tography, Sea  ice,  Snow  surveys,  On-site  investiga- 
tions, 'Norway,  Snow  research. 

This  issue  returned  to  the  pattern  of  a  selected 
bibliography  and  supporting  data-related  articles. 
The  contributions  included  here  provide  perspec- 
tives on  the  importance  of  snow  and  the  organiza- 
tion of  snow  research  in  Norway  and  the  United 
States,  as  well  as  accounts  of  global  and  regional 
data  sets.  The  material  thereby  complements  the 
workshop  reports  on  snow  cover  data  published  in 
Glaciological  Data  Report  GD-5.  The  last  12 
months  have  seen  the  implementation  of  a  comput- 
erized bibliographic  data  file  and  a  steady  growth 
in  the  WDC's  accessions  of  bibliographic  and 
other  data.  Specific  data  holdings  will  be  described 
in  future  issues.  Specific  information  on  existing 
snow  cover  (and  sea  ice)  data  sets,  based  on  cur- 
rent inventory  assessment,  will  be  contained  in  the 
next  issue.  (See  also  W77-12799)  (Froehlich-ISWS) 
W  80-06474 


A   SNOWMELT   AND   WATER   EQUIVALENT 
GAUGE  FOR  BRITISH  CONDITIONS, 


STANDARDIZATION  OF  TESTING  METHODS 
FOR  ICE  PROPERTIES, 

International  Association  for  Hydraulic  Research, 
Delft  (Netherlands). 

Journal  of  Hydraulic  Research,  Vol  18,  No  2,  p 
153-165,  1980.  2  Fig,  15  Ref. 

Descriptors:  'Ice,  'Testing,  'Physical  properties, 
'Standards,  Testing  procedures,  Methodology,  Sea 
ice,  Glaciers,  Lake  ice,  Sampling,  Crystallography, 
Laboratory  equipment,  Compressive  strength, 
Tension,  Friction,  Flexural  strength. 

Due  to  the  fact  that  almost  every  ice  research 
group  uses  different  testing  methods,  the  results  of 
nominally  similar  tests  can  vary  greatly.  This  is,  of 
course,  a  hinderance  to  the  Ice  Engineering  field. 
In  order  to  improve  the  quality,  comparability,  and 
usefulness  of  the  test  data  resulting  from  mechani- 
cal property  investigations,  the  IAHR  Section  on 
Ice  Problems  considered  it  necessary  to  standard- 
ize ice  testing  methods.  In  this  paper,  the  Working 
Group  of  the  IAHR  Section  on  Ice  Problems 
proposed  its  recommendations  for  the  'Standardi- 
zation of  Testing  Methods  for  Ice  Properties'.  It 
was  noted  that  the  suggested  recommendations 
remain  open  to  revision  as  the  development  of  ice 
testing  methods  progresses.  (Humphreys-ISWS) 
W80-06609 


THE  MELTING  OF  ICE  IN  COLD  STRATIFIED 
WATER, 

Cambridge    Univ.    (England).    Dept.    of   Applied 
Mathematics  and  Theoretical  Physic. 
H.  E.  Huppert,  and  E.  G.  Josberger. 


Snow,  Ice,  and  Frost — Group  2C 

Journal  of  Physical  Oceanography,  Vol  10,  No  6,  p 
953-960,  June  1980.  6  Fig,  1  Tab,  9  Ref.  ONR  30- 
262-3149,  NSF  30-262-1946. 

Descriptors:  'Ice-water  interfaces,  'Laboratory 
tests,  'Melting,  'Boundary  processes,  Ice,  Saline 
water,  Density  stratification,  Melt  water,  Analyt- 
ical techniques,  Analysis,  Testing  procedures, 
Water  temperature,  Cold  regions. 

The  melting  of  ice  in  cold  water  vertically  strati- 
fied with  salt  was  considered.  The  study  extended 
previous  investigations  of  ice  melting  in  cold  water 
at  uniform  salinity  and  in  warm  water  with  a 
salinity  gradient.  It  was  found,  in  agreement  with 
the  results  of  the  latter  study,  that  the  meltwater 
spreads  out  in  a  series  of  horizontal  layers.  This 
motion  tends  to  convert  the  initially  smooth  salin- 
ity distribution  into  one  with  much  larger  gradients 
in  the  interfaces  between  the  layers.  Also  discussed 
were  the  results  of  an  experiment  with  a  stratified 
region  above  a  region  of  uniform  salinity.  The 
convective  plume  that  formed  in  the  lower  region 
penetrated  into  the  upper  region,  while  a  series  of 
horizontal  layers  in  the  upper  region  extended 
beyond  the  plume.  To  apply  these  results  to  polar 
oceans  it  is  necessary  to  assume  that  it  is  valid  to 
extrapolate  them  to  smaller  salinity  gradients  than 
is  possible  to  investigate  in  the  laboratory.  Data 
from  the  Antarctic  indicate  ambient  temperatures 
of  around  0  C  and  salinity  gradients  in  the  summer 
varying  between  0.001%/m  in  the  upper  100  m  of 
the  Weddell  Sea  and  0.00001%/m  in  a  relatively 
unstratified  region  down  to  400m.  Considering  a 
nominal  1  C  temperature  difference  between  the 
ice  and  the  ocean,  the  authors  calculated  a  corre- 
sponding layer  scale  of  order  10  m  in  the  upper  100 
m  and  1000  m  below  that.  The  latter  value  indi- 
cates that  the  influence  of  the  salinity  gradient  is 
inconsequential  at  depth,  and  convection  up  the 
side  of  the  ice  occurs.  Because  the  different  param- 
eter range  and  scale  in  the  ocean  are  unobtainable 
in  the  laboratory,  the  authors  suggested  that  to 
further  validate  their  ideas  required  a  field  pro- 
gram of  observations  to  examine  the  temperature, 
salinity  and  velocity  structure  in  the  vicinity  of 
icebergs.  (Humphreys-ISWS) 
W80-06620 


AIRBORNE  UHF  RADIO  ECHO-SOUNDING 
OF  THREE  YUKON  GLACIERS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
physics and  Astronomy. 
B.  B.  Narod,  and  G.  K.  C.  Clarke. 
Journal  of  Glaciology,  Vol  25,  No  91,  p  23-31, 
1980.  6  Fig,  1  Tab,  10  Ref. 

Descriptors:  'Glaciers,  'Sounding,  'Remote  sens- 
ing, 'Canada,  'Instrumentation,  Ice,  Surveys, 
Radio  waves,  Depth,  Measurement,  On-site  inves- 
tigations, Electronic  equipment,  Exploration, 
'Rusty  Glacier,  'Trapridge  Glacier,  'Hazard  Gla- 
cier, Radio  echo-sounding. 

A  high-resolution  radio  echo-sounder  operating  at 
a  frequency  of  840  MHz  was  developed  for  air- 
borne sounding  of  small  and  medium-sized  polar 
glaciers  and  ice  caps.  The  sounder  uses  a  compact, 
high-gain  antenna  which  suppresses  valley-wall 
echoes  and  simplifies  operation  from  light  aircraft. 
Successful  field  trials  were  carried  out  on  Rusty, 
Trapridge,  and  Hazard  Glaciers,  Yukon  Territory, 
Canada.  Results  compare  well  with  ice  depths 
obtained  from  earlier  ground-based  soundings  on 
Rusty  and  Trapridge  Glaciers.  The  maximum  ice 
thickness  encountered  was  200  m  on  Hazard  Gla- 
cier. Owing  to  the  high  operating  frequency, 
random  scattering  from  inhomogeneities  within  the 
ice  is  a  major  cause  of  signal  degradation.  For  this 
reason  the  sounder  cannot  penetrate  great  thick- 
nesses of  temperature  or  debris-rich  ice.  Spatial 
averaging,  an  immediate  result  of  operating  from  a 
moving  platform,  reduces  the  effects  of  back-scat- 
tered 'clutter'.  (Humphreys-ISWS) 
W80-06663 

A    THERMOHYDRODYNAMIC    MODEL    OF 
AN  ICE  SHEET, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Okeano- 

logii. 

M.  Ya.  Verbitsky,  and  D.  V.  Chalikov. 
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Journal  of  Glaciology,  Vol  25,  No  91,  p  61-67, 
1980.  3  Fig,  5  Ref. 

Descriptors:  'Glaciers,  'Ice,  'Model  studies, 
Mathematical  models,  Equations,  Temperature, 
Heat,  Heat  flow,  Precipitation(Atmospheric), 
Volume,  Glaciology,  'Antarctic,  Ice  sheets. 

The  purpose  of  this  paper  is  to  consider  an  ice- 
sheet  model  based  on  joint  solution  to  the  dynamic 
equations  and  equations  of  heat  conductivity  in 
which  the  surface  relief  is  one  of  the  unknown 
functions.  The  proposed  model  is  applicable  to 
calculations  of  the  Antarctic  ice  sheet.  Results  of  a 
numerical  experiment  for  present  values  of  the 
temperature  of  the  ice  surface  and  precipitation  as 
well  as  for  their  separate  and  simultaneous  increase 
by  2,  4,  or  6  deg  and  10,  20,  or  30%  are  given. 
(Sims-ISWS) 
W80-06664 


GLACIOLOGICAL  INVESTIGATIONS  OF  THE 
TROPICAL  QUELCCAYA  ICE  CAP,  PERU, 

Ohio  State  Univ.  Research  Foundation,  Columbus. 

Inst,  of  Polar  Studies. 

L.  G.  Thompson. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  69-84, 

1980.    15   Fig,    1    Tab,    13   Ref.    NSF   ATM   75- 

15513A02,  GV-41411. 

Descriptors:  'Glaciers,  'Ice,  'On-site  investiga- 
tions, Sampling,  Cores,  Oxygen  isotopes,  Tempera- 
ture, Precipitation(Atmospheric),  Density,  Particle 
size,  Percolation,  Glaciology,  'Ice  caps,  'Peru, 
'Quelccaya  Ice  Cap(Peru). 

Glaciological  results  of  the  continuing  investiga- 
tions of  the  Quelccaya  ice  cap  located  at  lat.  13  deg 
56  min  S.,  long.  70  deg  50  min  W.,  in  the  Cordille- 
ra Oriental  of  southern  Peru  were  presented.  Ice 
cores  to  a  depth  of  15  m  have  been  retrieved  from 
the  summit  dome  (5650  m),  middle  dome  (5543  m), 
and  south  dome  (5480  m)  and  sampled  in  detail  for 
microparticle,  oxygen-isotope,  and  total-beta-activ- 
ity measurements.  Results  of  these  core  analyses 
indicated  that  although  the  summit  of  this  ice  cap 
is  only  300  m  above  the  annual  snow  line  and  the 
firn  is  temperate,  an  interpretable  stratigraphic 
record  is  preserved.  The  marked  seasonal  ice  strati- 
graphy is  produced  by  the  marked  seasonal  vari- 
ation in  regional  precipitation.  High  concentrations 
of  microparticles  and  beta-radioactive  material 
occur  during  the  dry  season  (May-August).  Micro- 
particles  deposited  during  the  rainy  season  are 
larger  than  those  deposited  during  the  dry  season. 
On  the  Quelccaya  ice  cap  the  most  negative  delta 
180  values  occur  during  the  warmer  rainy  season 
(the  opposite  occurs  in  polar  regions).  The  near- 
surface  mean  delta  value  of  -21  parts  per  thousand 
is  remarkably  low  for  this  tropical  site  where  the 
measured  mean  annual  air  temperature  is  -3  C.  The 
seasonality  of  the  microparticles,  total  beta  activi- 
ty, and  isotope  ratios  offers  the  prospect  of  a 
climatic  ice-core  record  from  this  tropical  ice  cap. 
(Sims-ISWS) 
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MICROWAVE  BRIGHTNESS  OF  POLAR  FIRN 
AS  MEASURED  BY  NIMBUS  5  AND  6  ESMR, 

National   Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B. 
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NIVATION:  AN  ARCTIC-ALPINE  COMPARI- 
SON AND  REAPPRAISAL, 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy. 

C.  E.  Thorn,  and  K.  Hall. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  109-124, 
1980.  5  Fig,  7  Tab,  40  Ref. 

Descriptors:  'Snow,  'Colorado,  'Glaciology, 
•Artie,  'Alpine,  Glaciers,  Weathering,  Snow 
cover,  Geomorphology,  Solifluction,  Erosion,  On- 
site  investigations,  Methodology,  Freezing,  Tem- 
perature, Thawing,  Snowmelt,  Water  quality,  Data 
collections,  Calcium,  Magnesium,  Silica,  Alumi- 
num, Iron,  Potassium,  Sodium,  Hardness(Water), 
'Norway,  'Nivation. 


Nivation  is  a  collective  noun  identifying  a  set  of 
geomorphic  processes,  comprised  of  an  indetermi- 
nate numer  of  elements  and  of  unknown  relative 
importance,  for  which  there  is  little  likelihood  of 
ever  producing  a  precise  definition.  Instead,  atten- 
tion should  first  be  directed  towards  the  relation- 
ships between  snow-packs  and  individual  geomor- 
phic processes.  The  relationship  between  freezing 
amplitude  in  the  bedrock,  snow  cover,  and  aspect 
at  an  Arctic  site  in  northern  Norway  and  an  apline 
site  in  the  Front  Range,  Colorado,  is  complex. 
Comparison  of  field  data  and  laboratory  criteria 
permit  several  conflicting  interpretations.  If  oscil- 
lations across  0  C,  regardless  of  freezing  amplitude, 
are  critical,  the  alpine  site  is  potentially  a  more 
active  freeze-thaw  weathering  regime,  with  a  pri- 
mary springtime  peak  and  a  secondary  fall  peak.  If 
a  freezing  amplitude  of  -5  C  is  required  for  effec- 
tive freeze-thaw  weathering  then  the  alpine  site  is 
largely  inactive  and  the  Arctic  active  (but  with 
only  a  single  fall  peak).  Chemical  weathering  is 
much  more  important  at  snow-patch  sites  than  has 
traditionally  been  recognized.  Mass  wasting  at  col- 
luvial  sites  subject  to  snow  patches  is  dominated  by 
interaction  between  overland  flow  and  solifluction 
when  the  site  is  unvegetated,  and  by  solifluction 
when  it  is  vegetated.  Given  contemporary  knowl- 
edge of  snow  and  glacial  geomorphology,  there 
appears  to  be  no  threshold,  only  differences  of 
intensity.  Resolution  of  the  disruptive  mechanism 
associated  with  bedrock  freezing  and  its  constrain- 
ing temperature  and  moisture  requirements  is  the 
most  pressing  present  problem  in  the  field  of  snow 
geomorphology.  (Humphreys-ISWS) 
W80-06667 


A  SCANNING  ELECTRON  MICROSCOPE  EX- 
AMINATION OF  SUBGLACIAL  QUARTZ 
GRAINS  FROM  CAMP  CENTURY  CORE, 
GREENLAND-A  PRELIMINARY  STUDY, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Geography. 

W.  B  Whalley,  and  C.  C.  Langway,  Jr. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  125-131, 

1980.  11  Fig,  13  Ref. 

Descriptors:  'Till,  'Glacial  sediments,  'Quartz. 
•Laboratory  tests,  Sands,  Testing  procedures, 
Electron  microscopy,  Particle  shape,  Ice,  Aeolian 
soils,  Analytical  techniques,  'Greenland,  Angular- 
ity, Roundness. 

The  surface  textures  and  angularity-roundness 
characteristics  of  quartz  sand  grains  of  till  from  the 
base  of  the  Greenland  ice  sheet  at  Camp  Century 
were  examined  with  a  scanning  electron  micro- 
scope. Two  basic  populations  were  revealed;  an 
angular  component  which  shows  grains  with  edge 
abrasion  and  attrition  indicative  of  subglacial 
grinding,  and  a  well-rounded  component  with  the 
characteristics  of  aeolian  transport.  It  was  suggest- 
ed that  these  two  populations  were  mixed  subgla- 
cially,  the  aeolian  fraction  having  been  produced  at 
some  stage  before  the  ice  sheet  encroached  over 
the  area  of  their  deposition.  (Humphreys-ISWS) 
W80-06668 


DYNAMIC  BEHAVIOR  OF  DISLOCATIONS  IN 
HF-DOPED  ICE  IH, 

Institut  National  des  Sciences  Appliquees,   Lyon 
(France).   Groupe  d'Etudes  de  Metallurgie  Phy- 
sique et  de  Physique  des  Materiaux. 
J.  Perez,  C.  Mai,  J.  Tatibouet,  and  R.  Vassoille. 
Journal  of  Glaciology,  Vol  25,  No  91.  p  133-149, 
1980.  12  Fig,  1  Tab,  16  Ref. 

Descriptors:  'Ice,  'Crystallography,  'Model  stud- 
ies, 'Physical  properties,  Laboratory  tests.  Tem- 
perature, Shear,  Analysical  techniques,  Analysis, 
Mathematical  models,  Stress,  Measurement,  Fric- 
tion, Velocity,  HF-doped  ice. 

A  model  of  dislocation  glide  in  ice  Ih  was  recently 
proposed.  This  model  was  developed  on  certain 
assumptions,  namely  that  transitions  occur  through 
cooperative  movements  of  H20  molecules  in  the 
noncrystalline  core  of  dislocations.  A  relation  be- 
tween the  velocity  v  sub  d  of  linear  defects  and 
shear  stress  tau  or  temperature  T  is  obtained.  This 
relation  shows  that  v  sub  d  varies  linearly  with  tau 
at  low  values  of  tau  and  (or)  T  but  varies  more 


rapidly  at  higher  stresses;  this  nonlinearity  is  more 
pronounced  the  higher  the  temperature.  Such  an 
analysis  was  extended  in  order  to  take  into  account 
doping  effects.  The  case  of  HF-doped  ice  was 
considered:  it  was  shown  that  there  is  a  strong 
accumulation  effect  of  HF  molecules  in  the  dislo- 
cation cores,  which  induces  an  increase  of  the  rate 
of  transitions.  The  results  are  in  agreement  with 
experimental  data  concerning  both  the  velocity  of 
dislocations  and  high-temperature  internal  friction 
in  HF-doped  ice.  (See  also  W79-09369)  (Hum- 
phreys-ISWS) 
W80-06669 


BOTTOM  CREVASSES, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Mate- 
rials Science. 
J.  Weertman. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  185-188, 
1980.  10  Ref 

Descriptors:  'Icebergs,  'Sea  ice,  'Cracks,  'Model 
studies.  Mathematical  models,  Freezing,  Creep, 
Ice,  Temperature,  Physical  properties.  Crevasses, 
Bottom  crevasses,  Ice  shelves. 

An  approximate  calculation  was  made  of  the  rate 
at  which  a  bottom  crevasse  in  a  cold  ice  shelf  or 
tabular  iceberg  can  close  by  freezing  of  water  and 
can  creep  open  through  the  creep  deformation  of 
ice.  In  all  but  the  thickest  ice  shelves  and  icebergs, 
those  with  a  thickness  greater  than  about  400  m, 
the  freezing  process  is  the  more  important  mecha- 
nism if  the  ice  is  cold  (less  than  -10  C).  Conse- 
quently in  a  cold  iceberg  or  ice  shelf  a  bottom 
crevasse,  once  formed,  will  freeze  shut  (Sims- 
ISWS) 
W80-06777 


THE  EXISTENCE  OF  MULTIPLE  STEADY 
STATES  IN  THE  FLOW  OF  LARGE  ICE 
MASSES, 

Trinity  Coll.,  Dublin  (Ireland)    School  of  Math- 
ematics. 
A.  C.  Fowler. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  183-184, 
1980  3  Ref 

Descriptors:  'Glaciers,  'Surges,  'Stability,  'Model 
studies.  Mathematical  models.  Temperature,  Heat 
flow.  Ice,  Glaciology,  Evaluation. 

The  possibility  of  the  occurrence  of  thermal  insta- 
bility in  ice  sheets  and  glaciers  is  discussed.  This 
may  arise  from  the  nonlinear  viscous  heating  term, 
which  could  provide  for  the  existence  of  multiple 
steady  states  in  the  flow  and  temperature  fields. 
Attention  is  drawn  to  certain  limitations,  in  several 
authors'  models  (Robin,  1955:  Clark  and  others, 
1977;  and  Yuen  and  Schubert,  1979)  which  may 
render  their  conclusions  inaccurate.  (Sims-ISWS) 
W80-06778 


FIELD  TECHNIQUES  FOR  EXPERIMENTAL 
STRESS  ANALYSIS  IN  ARCTIC  SEA  ICE, 

Helen  Hayes  Hospital,  West  Haverstraw,  NY. 
G.  V.  B.  Cochran. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  175-182, 
1980.  4  Fig,  18  Ref 

Descriptors:  'Sea  ice,  'Strain  measurement, 
'Strain  gages,  'Arctic,  On-site  investigations, 
Equipment,  Instrumentation,  Evaluation,  Stress, 
Strain,  Ice,  Glaciers,  Tension,  Mechanical  proper- 
ties. Physical  properties.  Glaciology. 

Increasing  interest  is  being  directed  toward  studies 
involving  measurement  of  strain  and  strain-rates  in 
sea  and  glacier  ice.  A  number  of  techniques  for 
obtaining  these  data  over  gage  lengths  ranging 
from  1  m  to  several  kilometers  have  been  reported, 
but  there  has  been  little  experience  with  shorter 
lengths  Use  of  commercially  available  electrical 
resistance  strain-gages  (length  5-20  cm)  intended 
for  embedment  in  concrete  offers  a  new  approach 
in  which  multiple  gage,  two-  and  three-dimension- 
al arrays  can  be  installed  in  ice  with  minimum 
effort  and  monitored  with  portable  equipment. 
This  report  described  a  pilot  study  designed  to 
demonstrate  the  use  of  three  types  of  electrical 
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resistance  strain  gages  in  sea  ice  under  exposed 
field  conditions.  Results  included  detection  of  vari- 
ations  in   strain   fields   related   to   tidal   currents. 
(Sims-ISWS) 
W80-06779 


A  FAST  LIGHT-WEIGHT  CORE  DRILL, 

Copenhagen  Univ.  (Denmark).  Geophysical  Iso- 
tope Lab. 

S.  J.  Johnsen,  W.  Dansgaard,  N.  Gundestrup,  S.  B. 
Hansen,  and  J.  O.  Nielson. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  169-174, 
1980.  3  Fig,  4Ref 

Descriptors:  *Ice,  *Cores,  "Core  drilling,  'Drilling 
equipment,  On-site  investigations,  Glaciers, 
Design,  Equipment,  Evaluation,  Sampling,  Drill- 
ing, Glaciology,  Engineering. 

A  core  drill  capable  of  drilling  to  more  than  100  m 
depth  in  ice  is  described.  It  was  designed  with  a 
view  to  fast  operation  and  easy  transport,  core 
handling,  and  maintenance.  A  total  of  800  m  of 
core  was  recovered  to  a  maximum  depth  of  1 10  m 
on  the  Greenland  ice  sheet.  The  average  length  of 
the  core  increments  was  1.2  m  in  firm  and  1.0  m  in 
ice.  The  quality  of  the  core  was  excellent,  i.e.  no 
'wafering'  and  only  a  few  breaks.  (Sims-ISWS) 
W80-06780 

ELASTIC  CONSTANTS  OF  ICE  BY  BRIL- 
LOUIN  SPECTROSCOPY, 

Memorial  Univ.  of  Newfoundland,  St.  Johns. 
Dept.  of  Physics. 

P.  H.  Gammon,  H.  Kiefte,  and  M.  J.  Clouter. 
Journal  of  Glaciology,  Vol  25,  No  91,  p  159-167, 
1980.  3  Fig,  3  Tab,  28  Ref. 

Descriptors:  *Ice,  'Elastic  theory,  "Laboratory 
tests,  'Spectroscopy,  Physical  properties,  Me- 
chanical properties,  X-rays,  X-ray  spectroscopy, 
Crystals,  Temperature,  Rheology,  Brillouin  spec- 
troscopy, Elastic  constants. 

Brillouin  spectroscopy  has  been  used  to  measure 
the  adiabatic  elastic  constants  of  laboratory-grown 
pure  monocrystalline  ice  Ih  at  -3  C.  The  values 
obtained  were  (in  units  of  10  to  the  8th  power  N/ 
sq  m):  c  sub  11  =  136.96  +  or  -  0.60,  c  sub  12  = 
69.66  +  or  -  0.45,  c  sub  13  =  56.28  +  or  -  0.31,  c 
sub  33  =  147.02  +  or  -  0.68,  c  sub  44  =  29.59  + 
or  -  0.15.  Comparison  of  these  values  with  ultra- 
sonic measurements  quoted  in  the  literature  re- 
vealed no  significant  acoustic  dispersion  in  ice  over 
frequencies  ranging  to  10  to  the  10th  power  Hz. 
However,  the  results  suggested  that  the  elastic 
constants  of  ice  may  depend  on  the  precise  crystal 
quality  and  age  of  a  given  sample.  The  low  experi- 
mental error  in  the  values  obtained,  along  with  the 
inherent  versatility  of  the  method,  indicated  that 
Brillouin  spectroscopy  is  an  effective  technique  for 
systematically  investigating  the  elastic  properties 
of  ice  samples  formed  under  natural  conditions. 
(Sims-ISWS) 
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DOES  THE  PERMANENT  CREEP-RATE  OF 
POLYCRYSTALLINE  ICE  INCREASE  WITH 
CRYSTAL  SIZE, 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France),  Lab.  de  Glaciologie. 
P.  Duval,  and  H.  Le  Gac 

Journal  of  Glaciology,  Vol  25,  No  91,  p  151-157, 
1980.  4  Fig,  1  Tab,  15  Ref. 

Descriptors:  *Ice,  'Mechanical  properties,  'Creep, 
♦Crystals,  Laboratory  tests,  Physical  properties, 
Stress,  Strain,  Temperature,  Rheology,  Particle 
size,  Crystal  size,  Creep  rates,  Polycrystalline  ice. 

Uniaxial  compression  creep  tests  were  performed 
on  artificial  and  natural  polycrystalline  ices  at  tem- 
peratures near  -7  C.  The  grain-size  range  investi- 
gated was  from  1  to  10  mm.  Contrary  to  previous 
results,  the  permanent  creep-rate  was  not  found  to 
increase  with  crystal  size.  Only  the  transient  creep 
appeared  to  be  sensitive  to  variations  in  crystal 
size.  (Sims-ISWS) 
W80-06782 


PRESSURE  WAVES  IN  SNOW, 

Cold  Regions  Research  and  Engineering  Labora- 
tory, Hanover,  NH. 
R.  L.  Brown. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  99-107, 
1980.  5  Fig,  9  Ref.  ARO  DRXRO-RR  P-15413GS. 

Descriptors:  'Snow,  'Physical  properties,  'Pres- 
sure, 'Model  studies,  Mathematical  models,  Labo- 
ratory tests,  Density,  Velocity,  Stress,  Mechanical 
properties,  Ice,  Pressure  waves,  Stress  waves, 
Shock  waves,  Plastic  waves. 

A  dynamic  constitutive  law  was  used  to  study  the 
response  of  medium-density  snow  to  shock  waves. 
The  results  showed  good  correlation  between 
theory  and  experiment,  except  for  low-intensity 
shocks  which  produce  small  permanent  density 
changes.  In  this  case  the  validity  of  the  data  is 
questioned,  although  further  experimental  work  is 
needed  to  settle  this  question.  The  results  of  this 
work  also  partially  explained  why  snow  is  so  effec- 
tive in  absorbing  energy  associated  with  stress 
waves.  This  was  felt  to  be  due  to  the  work-harden- 
ing characteristics  of  snow.  (Sims-ISWS) 
W80-06783 


THE  PENDULAR-FUNICULAR  LIQUID  TRAN- 
SITION IN  SNOW, 

Innsbruck  Univ.  (Austria).  Inst,  of  Experimental 

Physics. 

A.  Denoth. 

Journal  of  Glaciology,  Vol  25,  No  91,  p  93-97, 

1980.  2  Fig,  7  Ref.  DA-ERO  76-G-038. 

Descriptors:  'Snow,  'Electrical  properties, 
'Drainage,  'Moisture  content,  Measurement,  On- 
site  investigations,  Laboratory  tests,  Porosity, 
Pores,  Density,  Permeability,  Theoretical  analysis, 
Equations,  Precipitation(Atmospheric),  Dielectri- 
cal  properties. 

The  way  free  water  is  distributed  around  contact 
points  of  ice  grains  was  recorded  by  measuring  the 
dielectric  constant  of  the  porous  system  which 
constitutes  snow.  Within  the  saturation  range  of 
11%  to  15%  of  the  pore  volume,  a  transitional 
range  from  the  'pendular'  to  the  'funicular'  mode 
of  distribution  of  free  water  occurs.  By  measuring 
the  drainage-flow  of  free  water  through  snow, 
additional  information  as  to  the  upper  limit  of  the 
pendular  distribution  was  obtained.  This  upper 
limit  was  reached  at  a  saturation  of  approximately 
14%  of  the  pore  volume.  (Sims-ISWS) 
W80-06784 


ON  FINITE  ELEMENT  ANALYSIS  OF  NON- 
LINEAR HEAT  TRANSFER  WITH  PHASE 
CHANGES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Mechanical  Engineering. 
K.  J.  Bathe,  and  M.  R.  Khoshgoftaar. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  7.12-7.29,  1980.  7  Fig,  2  Tab,  10  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Heat  transfer,  'Boundary  processes, 
Freezing,  Equations,  Analytical  techniques,  Analy- 
sis, Model  studies,  Heat  flow,  Temperature,  Con- 
ductivity, Specific  heat,  Latent  heat,  Frozen 
ground,  Ice,  Reservoirs. 

In  this  paper,  the  authors  were  concerned  with  the 
analysis  of  temperature  distributions  and  heat  flow 
when  phase  changes  take  effect.  Practical  applica- 
tions in  water  resource  engineering  are  encoun- 
tered, for  example,  in  the  analysis  of  ground  freez- 
ing in  an  embankment  or  in  the  prediction  of  ice 
formation  in  a  reservoir  structure.  The  objective 
was  to  propose  an  improved  incremental  finite 
element  formulation  for  the  analysis  of  nonlinear 
heat  transfer  with  phase  changes.  Some  specific 
characteristics  of  the  solution  method  are:  The 
original  finite  element  mesh  is  not  changed;  the 
latent  heat  effect  is  approximated  by  using  a  tem- 
perature-dependent heat  generation  or  heat  absorp- 
tion in  the  phase  transition  zone  plus  a  variation  of 


heat  capacity  in  the  vicinity  of  the  transition  sur- 
faces for  each  time  interval;  and,  the  heat  flow 
equilibrium  is  assured  by  a  heat  flow  equilibrium 
iteration.  The  solution  procedure  was  implemented 
and  the  results  obtained  in  the  analyses  of  some 
problems  were  presented.  The  preliminary  analysis 
results  are  encouraging.  (See  also  W80-06894) 
(Humphreys-ISWS) 
W 80-06926 

2D.  Evaporation  and  Transpiration 

FOREST  MANAGEMENT  EFFECTS  ON  IN- 
TERCEPTION, EVAPORATION,  AND  WATER 
YIELD, 

Forest  Research  Inst.,  Christchurch  (New  Zea- 
land). 

A.  J.  Pearce,  and  L.  K.  Rowe. 
Journal  of  Hydrology  (New  Zealand),  Vol  18,  No 
2,  p  73-87,  1979.  48  Ref,  1  Append. 

Descriptors:  'Forest  management,  'Forests, 
'Evaporation,  Transpiration,  Land  use,  Canopy, 
Forestry,  'Interception,  Water  yield,  Rainfall, 
Water  balance,  Watersheds(Basins),  'New  Zea- 
land, 'Evaporative  losses,  'Coweeta(NC),  Canopy 
wetness,  Surface  resistance,  Vegetation  changes, 
Hardwood  forest,  Native  forest  catchments. 

Water  balance  data  for  New  Zealand  forests  with 
rainfall  ranging  from  1 300  mm/year  to  2650  mm/ 
year  showed  that  interception  was  a  major  compo- 
nent of  the  total  evaporative  loss.  Interception 
losses  increased  with  annual  rainfall  and  duration 
of  canopy  wetness.  In  the  wetter  environments 
studied,  interception  losses  were  approximately 
double  the  losses  in  transpiration.  During  rainfall, 
high  evaporation  rates  of  intercepted  water  were 
implied  by  the  observed  losses  and  these  con- 
formed to  theoretical  expectations  given  that  sur- 
face resistance  reduced  to  zero  or  near-zero  when 
the  forest  canopy  was  wet.  Using  New  Zealand 
data,  some  preliminary  estimates  of  likely  water 
yield  changes  as  a  consequence  of  vegetation 
changes  were  made  for  selected  combinations  of 
climate  and  land-use  change.  (Roberts-ISWS) 
W80-06476 


DETERMINATION  OF  ACTUAL  EVAPORA- 
TION FOR  HYDROLOGICAL  BUDGETS 
USING  INFRA-RED  THERMOMETRY  BY 
REMOTE  SENSING  (DETERMINATION  DE 
L'EVAPORATION  REELLE  DANS  LES 
BILANS  HYDROLOGIQUES  PAR  LA  TELEDE- 
TECTION  EN  THERMOGRAPHIE  INFRA- 
ROUGE), 

Centre  de  Recherches,  Avignon  (France).  Station 
de  Bioclimatologie. 
B.  Seguin. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  2,  p 
143-153,  June  1980.  5  Fig,  18  Ref. 

Descriptors:  'Evaporation,  'Remote  sensing,  'Es- 
timating, 'Hydrologic  budget,  'Boundary  process- 
es, Hydrologic  cycle,  Evapotranspiration,  Foreign 
research,  Infra-red  radiation,  Water  balance, 
Energy  budget,  Soils,  Watersheds(Basins),  Mea- 
surement, Humidity,  Temperature,  Air-water  inter- 
faces, 'France,  Thermographs. 

On  a  regional  scale  (about  10  to  100,000  sq  km) 
estimations  of  actual  evapotranspiration  (ET)  for 
water  balance  equations  are  generally  missing.  The 
various  methods  available  at  present  were  briefly 
described  and  discussed.  The  use  of  remote  sens- 
ing, in  particular  infra-red  thermometry  by  satellite 
in  conjunction  with  soil  energy  budget  data,  is  the 
only  method  to  provide  satisfactory  data  on  the 
same  scale  in  space  and  time  for  water  balance 
models.  This  method  is  being  studied  at  the  INRA 
Bioclimatology  Station  at  Avignon  in  the  frame- 
work of  the  European  'Tellus'  project  for  using 
HCMM  satellite  data.  Systems  for  continuously 
recording  the  components  of  the  energy  budget 
and  ET  have  been  installed  in  the  Crau  plain,  north 
of  Marseilles,  in  both  a  dry  area  and  a  large  area  of 
irrigated  pastures.  By  combining  the  recorded 
measurements  with  the  satellite  data  and  starting 
from  values  for  elements  of  25  ha  (500  m  X  500  m), 
the  ET  for  the  whole  of  the  Crau  plain  can  be 
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estimated.  First  results  were  analyzed  and  the  pos- 
sibilities and  limitations  of  the  method  were  dis- 
cussed. (Humphreys-ISWS) 
W80-06482 


PROCESS  AND  PLANT  FOR  RECOVERING 
WATER  FROM  MOIST  GAS, 

Maschinenfabrik     Augsburg-Nuernbert     A.     G, 

Munich  (Germany,  F.R.). 

W.  Bulang. 

U.S.   Patent  No.  4,185,969,  6  p,  2  Fig,   15  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  990,  No  5,  p  1719,  January  29,  1980. 

Descriptors:  'Patents,  'Humidity,  'Moisture  con- 
tent, 'Solar  distillation,  Separation  techniques,  Ab- 
sorption, Condensation,  Water  recovery  tech- 
niques, Atmosphere,  Solar  collectors. 

A  process  and  an  apparatus  for  recovering  water 
from  moist  gas,  e.g.,  humid  air,  are  disclosed.  The 
apparatus  comprises  fans,  solar  energy  collectors, 
moisture  absorber  beds,  and  heat-accumulators 
which  are  connected  by  conduits  in  such  a  manner 
that  in  a  first  reaction  stage,  e.g.,  at  night  time, 
humid  air,  is  sucked  into  the  apparatus,  is  divided 
into  two  partial  flows,  the  first  of  which  is  passed 
through  the  absorber  beds  in  parallel  or  in  series, 
so  that  water  is  absorbed  in  the  absorber  beds,  and 
then  discharged.  In  a  second  reaction  stage,  e.g., 
during  the  daytime,  a  flow  of  gas  is  preferably 
repeatedly,  circulated  in  series  from  the  fan 
through  the  solar  energy  collectors  and  absorber 
beds  which  are  connected  in  alternating  sequence 
and  then  through  the  heat-accumulators  in  series 
and  back  to  the  fan,  whereby  water  is  re-desorbed 
from  the  absorber  beds  and  condensed  on  the 
surfaces  of  the  heat-accumulators.  (Sinha-OEIS) 
W80-06570 


MEASUREMENT  OF  EVAPORATION  FROM 
SALT  WATER  PAN, 

Meteorological  Research  Inst.,  Tokyo  (Japan). 
T.  Fujita,  and  N.  Honda. 

Papers  in  Meteorology  and  Geophysics,  Vol  31, 
No  1,  p  1-6,  March  1980.  4  Fig,  5  Ref. 

Descriptors:  'Evaporation,  'Salts.  'Saline  water, 
'Evaporation  pans.  Salinity,  Sampling,  Measure- 
ment, Meteorological  data,  Evaporimeters,  Winds, 
Wind  velocity,  'Electrical  conductivity  technique, 
Sampling  error,  Freshwater  pan,  Vertical  vapor 
fluxes,  Atmospheric  conditions. 

An  electrical  conductivity  technique  was  used  to 
detect  a  small  amount  of  salinity  change  with  an 
accuracy  of  +  or  -  0.003%,  thus  permitting  small 
amounts  of  water  evaporation  to  be  measured. 
Two  circular  evaporimeter  pans,  50  cm  in  diameter 
and  60  cm  deep,  were  installed  in  grass  plots  with 
their  tops  almost  even  with  the  ground  but  extend- 
ing 10  cm  above  ground  level.  Both  pans  were 
made  of  iron  and  painted  white.  One  pan  contained 
salt  water  and  the  other  freshwater.  For  a  long 
interval  of  time,  the  amounts  of  evaporation  from 
the  salt  water  pan  and  those  from  the  freshwater 
pan  were  approximately  equal.  The  measuring 
errors  of  the  depth  of  freshwater  tended  to  become 
larger  as  the  observational  time  interval  shortened. 
Even  a  trace  amount  of  evaporation  during  a  short 
time  interval  could  be  detected  by  measuring  salin- 
ity change  in  the  salt  water  pan.  (Roberts-ISWS) 
W80-06683 


EVAPOTRANSPIRATION  FROM  VEGETA- 
TIVE SURFACES  IN  MAINE, 

University  of  Maine  at  Orono.  Dept.  of  Plant  and 
Soil  Sciences. 
S.  M.  Goltz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-1 04903. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Land  and  Water  Resources  Center,  University  of 
Maine  Completion  Report,  Technical  Bulletin  97, 
June,  1980.  74  p,  26  Fig,  24  Tab,  19  Ref,  6  Append. 
OWRT-A-035-ME(1). 

Descriptors:  'Evapotranspiration,  'Crops,  'Equa- 
tions, 'Measurement,  Blueberries,  Potatoes,  Evap- 
oration, Transpiration,  Maine,  Soil  moisture,  Mois- 


ture tension,  Heat  budget,  Energy  budget,  Math- 
ematical studies,  'Vegetable  crops,  Diurnal, 
Maine,  Soil  properties,  Soil  types,  Crop  produc- 
tion, Air  temperature,  Solar  radiation. 

Diurnal  evapotranspiration  (ET)  measurements 
were  made  for  lowbush  blueberries  and  potatoes  in 
Maine  during  selected  portions  of  the  1977  and 
1978  growing  seasons.  Half-hourly  measurements 
were  made  using  a  Bowen  ratio-energy  budget 
method.  These  data  provided  the  principal  energy 
budget  components,  an  evaluation  of  potential  ET, 
and  a  variety  of  diagnostics  used  to  evaluate  the 
partitioning  of  available  energy  into  sensible/latent 
heat.  ET  rarely  attained  potential  values  and  large 
variability  was  found  to  exist.  The  Priestly  and 
Taylor  equilibrium  evaporation  equation  was  ex- 
amined to  attempt  a  reliable  daily  estimate  of  ET 
from  potatoes  using  a  minimum  amount  of  the 
data.  This  equation  was  modified,  to  incorporating 
a  soil  moisture  tension  term  to  account  for  drying 
soil  conditions,  to  predict  daily  ET  rates.  Reliable 
ET  rates  are  essential  to  hydrologic  planning,  for 
evaluation  of  waste  disposal  methods,  and  for  en- 
hancing agricultural  productivity.  Half-hour  means 
of  dry  bulb  temperature  and  vapor  pressure  gradi- 
ents over  potatoes  and  blueberries  are  given  in 
Appendix  I;  supplementary  data  tables  and  graphs 
for  energy-balance  Bowen  ratio  data,  diagnostic 
data,  and  daily  variation  in  selected  diagnostics  and 
ET  data  over  potatoes  at  Presque  Isle,  in  Appendi- 
ces II- VI.  (Zielinski-IPA) 
W80-O6707 


EVAPOTRANSPIRATION  STUDIES  ON  THE- 

MEDA    TRIANDRA    FORSK.    UNDER    HELD 

CONDITIONS   (EVAPOTRANSPIRASIE-STUD- 

IES     OP     THEMEDA     TRIANDRA     FORSK. 

ONDER  VELDTOESTANDE), 

Orange    Free    State   Univ.,    Bloemfontein    (South 

Africa). 

D.  P  J.  Opperman,  J.  J   Human,  and  M.  F. 

Viljoen. 

Proceedings  of  the  Grassland  Society  of  Southern 

Africa  (Pietermaritzburg),  Vol  12,  p  71-76,  1977.  4 

Fig,  1  Tab,  19  Ref. 

Descriptors:  'Evapotranspiration,  'Lysimeters, 
Evaporation,  Water  loss,  'Grasslands,  Climatolo- 
gy, Drying,  Soil  moisture.  Transpiration  loss. 
Water  yield  improvement,  Depth,  On-site  investi- 
gations, Instrumentation,  Semiand  climates,  Arid 
climates,  Rainfall,  Moisture  availability.  Retention. 
Soil  types,  Seasonal,  Available  water.  Moisture 
content,  Mathematical  studies,  Computer  pro- 
grams, 'South  Africa,  'Themeda  tnanda  grass 
cover. 

Over  the  period  1972-1975,  hydraulic  non-floating 
lysimeters  were  used  to  determine  the  evapotran- 
spiration (Et)  rates  of  a  Themeda  triandra  grass 
cover  under  field  conditions  in  South  Africa. 
Water-balance  models  are  essential  to  the  under- 
standing of  soil  moisture  conditions  in  South  Afri- 
ca's semi-arid  and  arid  regions.  The  highest  Et 
losses  were  registered  during  December  1972/Jan- 
uary  1973,  February  1974,  and  March  1975  when 
the  plants  were  in  the  reproductive  phase.  As 
much  as  10.22  millimeters  of  water  loss  per  day 
was  recorded  and  the  evaporation  losses  (Eo)  from 
the  bare  soil  lysimeters  were  about  67%  of  the 
value  for  grass  covered  lysimeters.  The  weekly 
Et/Eo  ratios  were  averaged  for  the  three  seasons 
and  compared  to  the  rainfall  data:  1972/73;  Et/ 
Eo=0.341;  252.2  mm  rain;  1973/74;  Et/Eo  =  0.389 
(the  potential  under  nonlimiting  soil  moisture  con- 
ditions); 986.6  mm  rain;  and  1974/75;  Et/ 
Eo  =  0.334;  524.2  mm  rain.  A  computer  was  used 
to  fit  a  harmonic  curve  to  the  data  taking  into 
account  the  soil  type  and  depth  and  the  climatic 
conditions.  The  computed  values  provided  a  rea- 
sonable approximation  to  the  observed  data  as 
measured  by  gravimetric  methods  and  the  data 
indicate  that  water  is  more  efficiently  used  a! 
lower  moisture  levels  than  at  higher.  (Sidnev-IPA) 
W80-06718 


WATER    DROPS    AND    PACKING    EFFECTS 
INSIDE  ATMOSPHERIC  COOLING  TOWERS. 

Ecole  Centrale  de  Lyon,  Ecully  (France)   Lab.  de 
Mecanique  des  Fluides. 


J.  F.  Bnson,  M.  Buffat,  D.  Jeandel,  and  P. 

Sonneville. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May  19-23, 

1980.  p  7.55-7.63,  1980.  5  Fig,  8  Ref.  Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Cooling  towers,  'Water  cooling, 
Flow,  Analytical  techniques.  Analysis,  Flow  char- 
acteristics, Model  studies,  Thermal  powerplants, 
Nuclear  powerplants.  Drops(Fluids),  Water,  Cool- 
ing tower  packing,  Airflow. 

Atmospheric  coolers  play  an  important  role  in  the 
working  of  nuclear  powerplants.  One  way  of  re- 
moving the  heat  excess  from  water  is  the  natural 
draft  counter-flow  tower.  Hot  water  disperses  just 
above  the  packing,  then  streams  down  by  gravity, 
forming  a  cloud  of  droplets.  Consequently,  as  heat 
transfers  from  the  water  to  the  air,  a  natural  draft  is 
formed  corresponding  to  the  temperature  increase 
in  the  gas  convected  upwards.  The  calculation  for 
an  air-droplet  packing  flow  field  was  performed. 
The  finite  element  method  and  least  squares  formu- 
lation of  the  Navier-Stokes  problem,  including  air- 
droplet  interaction  and  packing  simulation,  pro- 
vides a  framework  from  which  the  analysis  of 
atmospheric  coolers  seems  possible  at  a  moderate 
Reynolds  number  The  results  are  satisfactory  and 
open  the  way  for  further  progress  in  the  areas  of 
three-dimensionality,  and  thermal  and  turbulence 
effects  (the  practical  Reynolds  number  is 
1,000.000).  (See  also  W80-06894)  (Humphreys- 
ISWS) 
W80-06929 


2E.  Streamflow  and  Runoff 


THE  APRIL  '79  FLOODS  OF  THE  PEARL  AND 
TOMBIGBEE  RIVERS.  APRIL  1979  -  A 
REPORT  TO  THE  ADMINISTRATOR. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  MD 

NOAA  Natural  Disaster  Survey  Report  80-2, 
April  1980  121  p  5  Fig,  2  Tab,  3  Append 

Descriptors:  'Floods,  'Rivers,  'Flood  forecasting. 
Warning  systems,  Rainfall,  Storms.  Mississippi,  Al- 
abama, Flood  data.  Flood  damage.  Record  flood 
event,  'Pearl  River.  'Tombigbee  River 

The  large  tornado-breeding  storm  system  that  se- 
verely damaged  Wichita  Falls,  TX,  and  spread  into 
Oklahoma  on  April  10,  1979,  set  off  heavy  rains  as 
it  moved  into  western  Mississippi  on  Wednesday 
evening.  April  11,  and  into  Alabama  the  next 
morning.  Flash  floods  occurred  at  many  locations 
in  Mississippi  and  Alabama,  and  later  caused 
record  flooding  on  the  Noxubee,  Tombigbee, 
Black  Warrior,  and  Pearl  Rivers.  Flooding  was 
occurring  simultaneously  in  the  entire  area  of  the 
Lower  Mississippi  River  Forecast  Center,  at  Sli- 
dell,  LA,  with  the  Yazoo.  Leaf,  Chickasawhay. 
and  Big  Black  River  systems  experiencing  maxi- 
mum floods  of  record.  In  general,  the  public  fore- 
cast and  warning  statements  were  good  and  well- 
written.  Most  statements  were  rapidly  and  success- 
fully disseminated  despite  a  few  teletypewriter 
problems.  The  NOAA-operated  dissemination  net- 
works -  NOAA  Weather  Radio  and  NOAA 
Weather  Wire  Service  -  functioned  well  and 
served  as  the  principal  channels  for  distribution  of 
information  to  local  officials  and  the  general 
public.  Many  people  were  either  not  aware  of  their 
danger,  or  refused  to  believe  the  degree  of  danger 
(NOAA) 
W80-O6454 


THE  PRESERVATION  OF  SKEWNESS  IN 
LDVEAR  DISAGGREGATION  SCHEMES, 

Pisa  Univ  (Italy)  1st.  di  Idraulica 

E  Todini. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  199-214. 

July  1980.  1  Fig,  3  Tab.  11  Ref. 

Descriptors:  *Discharge(Water).  'Streamflow. 
'Model  studies,  Mathematical  models.  Analytical 
techniques.  Mathematics.  Correlation  analysis,  Sta- 
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Streamflow  and  Runoff— Group  2E 


tistics,    Statistical    models,     Statistical    methods, 
Skewness,  Disaggregation  schemes. 

Methods  for  the  preservation  of  skewness  in  linear 
disaggregation  schemes  were  reviewed  and  disad- 
vantages of  some  recent  approaches  were  identi- 
fied. Methods  were  suggested  whereby  the  preser- 
vation of  skewness  can  be  achieved  theoretically, 
although  in  finite  samples  a  bias  is  evident  which  is 
independent  of  the  proposed  methods.  The  appli- 
cation of  the  methods  was  illustrated  through  an 
example.  (Sims-ISWS) 
W80-06471 


FLOW  ESTIMATION  IN  AN  UNSTABLE 
RIVER  ILLUSTRATED  ON  THE  RAKAIA 
RIVER  FOR  THE  PERIOD  1958-1978, 

Ministry  of  Works  and  Development,  Christ- 
church  (New  Zealand).  Water  and  Soil  Science 
Centre. 

For  primary  bibliographic  entry  see  Field  2A. 
W80-06477 

PREDICTION  OF  HYDROLOGIC  VARIABLES 
FROM  CHANNEL  MORPHOLOGY,  SOUTH 
ISLAND  RIVERS, 

Forest  Research  Inst.,  Christchurch  (New  Zea- 
land). 

M.  P.  Mosley. 

Journal  of  Hydrology  (New  Zealand),  Vol  18,  No 
2,  p  109-120,  1979.  1  Fig,  5  Tab,  17  Ref. 

Descriptors:  'Channel  morphology,  *Hydrology, 
♦Flow  characteristics,  'Natural  streams,  Alluvial 
channels,  Foreign  research,  Rivers,  Foreign  coun- 
tries, Discharge(Water),  Annual  flood, 
Watersheds(Basins),  Streamflow,  Flood  flow, 
Flood  forecasting,  Sediments,  Variability,  Hydro- 
logic  data,  Flood  recurrence  interval,  Hydraulics, 
Shape,  Slopes,  Width,  Hydraulic  radius,  *New 
Zealand,  'South  Island(New  Zealand),  Bankfull 
discharge. 

Data  on  the  hydrology,  sedimentology,  and  mor- 
phology of  73  alluvial  channels  in  the  South  Island, 
New  Zealand,  were  used  to  develop  predictive 
equations  for  hydrologic  parameters.  Of  ten  indices 
of  magnitude  and  variability  of  discharge,  predic- 
tion equations  for  only  mean  annual  flood,  stand- 
ard deviation  of  annual  floods,  and  bankfull  dis- 
charge could  be  developed  that  had  acceptable 
precision.  An  equation  for  mean  annual  flood  using 
channel  cross-sectional  area  and  aspect  ratio  (maxi- 
mum depth/hydraulic  radius)  as  predictive  varia- 
bles has  a  standard  error  of  estimate  lower  than  an 
equivalent  equation  for  the  whole  South  Island 
using  other  catchment  and  precipitation  character- 
istics. Its  precision  is  less  than  that  of  four  regional 
equations  using  catchment  and  precipitation  char- 
acteristics, but  it  avoids  the  problems  of  defining 
regions  and  could  usefully  be  used  in  conjunction 
with  these  equations.  Bankfull  discharge  is  the  only 
hydrologic  parameter  other  than  mean  annual 
flood  and  the  standard  deviation  of  the  annual 
floods  that  can  be  predicted  from  channel  mor- 
phology. Channel  morphology  is  evidently  con- 
trolled primarily  by  flood  flows  (with  recurrence 
intervals  of  1  to  2  years)  that  fill  the  channel;  lower 
flows  (such  as  median  discharge  and  mean  dis- 
charge) are  contained  within  the  channel  and  do 
not  modify  or  control  its  shape.  Similarly,  there 
appears  to  be  little  relationship  between  channel 
morphology  and  any  simple  index  of  discharge 
variability,  so  that  the  latter  cannot  be  estimated 
from  the  former.  Despite  much  recent  interest  in 
this  aspect  of  river  morphology,  the  influence  of 
flow  variability  is  evidently  of  minor  importance 
relative  to  other  controls  on  channel  form.  (Hum- 
phreys-ISWS) 
W80-06478 


THE  NUMERICAL  CALCULATION  OF  EX- 
TREME WET  AND  DRY  PERIODS  IN  HYDRO- 
LOGICAL  TIME  SERIES, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Hydraulics  and  Water  Power. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-06481 


NUMERICAL  MODELLING  OF  SUSPENDED 
SEDIMENTS, 

Thessaloniki  Univ.,   Salonika  (Greece).   Dept.   of 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-06485 


SHIFTING  LEVEL  MODELLING  OF  HYDRO- 
LOGIC  SERIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W80-06486 

THE  NUMERICAL  MODELLING  OF  STORM 
SURGES  IN  THE  BAY  OF  BENGAL, 

Reading  Univ.  (England).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-06498 


REPORT  OF  THE  ANNUAL  YIELD  OF  THE 
ARKANSAS  RIVER  BASIN  FOR  THE  ARKAN- 
SAS RIVER  BASIN  COMPACT,  ARKANSAS- 
OKLAHOMA,  1979  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
G.  L.  Ducret,  Jr. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $3.50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
333,  1980.  25  p,  1  Fig,  3  Tab,  3  Ref. 

Descriptors;  'Interstate  compacts,  'Interstate 
rivers,  'Arkansas,  'Oklahoma,  'Streamflow,  Flow 
rates,  Gaging  stations,  Water  yield,  Runoff,  Reser- 
voir storage,  'Arkansas  River  basin. 

This  report  contains  computed  annual  yields  and 
deficiencies,  of  the  subbasins  as  defined  in  the 
Arkansas  River  Compact,  Arkansas-Oklahoma; 
actual  runoff  from  the  subbasins  and  depletion 
caused  by  major  reservoirs,  in  the  compact  area; 
and  monthly  maximum,  minimum,  and  mean  dis- 
charges for  the  14  streamflow  stations  used  in 
computing  annual  yield.  (USGS) 
W80-06520 


QUALITY  OF  WATER  AND  TIME  OF  TRAVEL 
IN  HOBOLOCHITTO  CREEK,  PEARL  RIVER 
COUNTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06522 


ANNUAL  PEAK  DISCHARGES  FROM  SMALL 
DRAINAGE  AREAS  IN  MONTANA  THROUGH 
SEPTEMBER  1979, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  J.  Omang,  C.  Parrett,  and  J.  A.  Hull. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $16.00  in  paper  copy,  $4.50  in 

microfiche.  Geological  Survey  open-file  report  80- 

340,  March  1980.  1 12  p,  2  Fig. 

Descriptors:  'Annual  peak  discharge,  'Small  wa- 
tersheds, 'Montana,  'Floods,  'Flood  frequency, 
Crest-stage  gages,  Streamflow,  Flow  rates,  Hydro- 
logic  data,  'Missouri  River  basin,  'Columbia  River 
basin. 

Annual  peak  stage  and  discharge  data  have  been 
collected  and  tabulated  for  crest-stage  gaging  sites 
in  Montana.  The  crest-stage  program  was  begun  in 
July  1955  to  investigate  the  magnitude  and  fre- 
quency of  floods  from  small  drainage  areas.  The 
program  has  expanded  from  45  crest-stage  gaging 
stations  initially  to  173  stations  maintained  in  1979. 
Data  in  the  report  are  tabulated  for  the  period  of 
record.  (USGS) 
W80-06528 


Resources  Div. 

R.  K.  Corley,  and  T.  L.  Huntzinger. 

Geological  Survey  open-file  report  79-256,  August 

1979.  1  Sheet,  6  Ref. 

Descriptors:  'Floods,  'Oklahoma,  'Storms,  'Rain- 
fall intensity,  'Peak  discharge,  Flood  frequency, 
Flood  damage.  Storm  runoff,  High  water  mark, 
Maps,  Flood  profiles,  'Southwestern  Oklahoma, 
•West  Cache  Creek(OK),  'Blue  Beaver 
Creek(OK). 

This  report  documents  a  major  storm  which  oc- 
curred August  27-28,  1977,  in  southwest  Oklahoma 
near  the  communities  of  Cache  and  Faxon,  OK. 
Blue  Beaver  Creek  and  West  Cache  Creek  and 
their  tributaries  experienced  extensive  flooding 
that  caused  an  estimated  $1  million  in  damages. 
Reported  rainfall  amounts  of  8  to  12  inches  in  6 
hours  indicate  the  storm  had  a  frequency  in  excess 
of  the  100-year  rainfall.  Peak  discharges  on  Blue 
Beaver  Creek  near  Cache  and  West  Cache  Creek 
near  Faxon  were  13,500  cubic  feet  per  second  and 
45,700  cubic  feet  per  second  respectively.  The 
estimated  flood  frequency  was  in  excess  of  100 
years  on  Blue  Beaver  Creek  and  in  excess  of  50 
years  on  West  Cache  Creek.  Unit  runoff  on  small 
basins  were  in  excess  of  2000  cubic  feet  per  second 
per  square  mile.  Surveyed  highwater  marks  were 
used  to  map  the  flooded  area.  (USGS) 
W80-06530 

DROUGHT-INDUCED  PROBLEMS  AND  RE- 
SPONSES OF  SMALL  TOWNS  AND  RURAL 
WATER  ENTITIES  IN  COLORADO:  THE  1976- 
1978  DROUGHT, 

Colorado   Univ.,   Boulder.   Dept.   of  Economics. 
C.  W.  Howe,  P.  K.  Alexander,  J.  A.  Goldberg,  S. 
Sertner,  and  H.  P.  Studer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-225378, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Colorado  State  University,  Fort  Collins,  Colorado 
Water  Resources  Research  Institute  Completion 
Report  No.  95,  June  1980.  88  p,  11  Fig,  9  Tab,  19 
Ref,  1  Append.  OWRT  A-045-COLO(1). 

Descriptors:  'Droughts,  'Small  watersheds, 
•Colorado,  'Irrigation,  State  jurisdiction,  Water 
rights,  Hydrology,  Irrigation  practices,  Farm  man- 
agement, Well  drilling,  Stress,  Water  shortage, 
Watershed  management,  Water  management, 
Groundwater,  Water  conservation,  'Drought 
impact,  Rural  areas,  Small  towns. 

During  the  1976-1978  drought,  climate  and  hydro- 
logic  conditions  varied  significantly  across  the 
State  of  Colorado,  with  adjacent  drainage  basins 
often  experiencing  quite  different  conditions,  thus 
emphasizing  the  importance  of  providing  climato- 
logical  information  and  assistance  programs  tai- 
lored to  local  areas  (e.g.,  the  water  districts).  Small 
towns  experienced  the  intensification  of  long  exist- 
ing problems  such  as  lack  of  adequate  raw  water; 
poor  system  performance  and  loss  of  produced 
water  due  to  insufficient  maintenance;  and  inad- 
equate cost  management  and  use  of  water  revenues 
for  general  purposes.  Towns  responded  by  carry- 
ing out  emergency  repairs,  drilling  wells,  adding 
water  rights,  renting  farm  water,  restricting  water 
use,  installing  meters,  and  increasing  water  prices. 
It  is  incidated  that  many  effective  counter-drought 
actions  depend  on  local  knowledge/initiative. 
Higher  level  (State  and  Federal)  programs  should 
be  designed  to  stimulate  local  initiatives.  Rural 
water  entities,  providing  mostly  irrigation  water, 
suffered  problems  from  early  season  over-irriga- 
tion, over-expanding  covered  acreage  relative  to 
the  reliable  water  supply,  and  inflexible  reservoir 
management.  Partial  solutions  were  by  cooperative 
sharing  of  water/water  rentals  between  farmers, 
which  emphasized  the  importance  of  having  flexi- 
ble short/long-term  water  transfer  capability  be- 
tween uses.  While  major  opportunities  exist  for 
coupled  management  of  surface  and  tributary 
groundwater  supplies,  State  priority  rights  current- 
ly prevents  such  management.  (Zielinski-IPA) 
W 80-06561 


FLOOD  OF  AUGUST  27-28, 1977,  WEST  CACHE 
CREEK  AND  BLUE  BEAVER  CREEK,  SOUTH- 
WESTERN OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 


LOW-FLOW  DATA  AND  FREQUENCY  ANAL- 
YSIS OF  STREAMS  IN  NEW  YORK  EXCLUD- 
ING NEW  YORK  CITY  AND  LONG  ISLAND, 


Field  2— WATER  CYCLE 
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Group  2E — Streamflow  and  Runoff 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

B.  B.  Eissler 

New  York   State  Department  of  Environmental 

Conservation  Bulletin  74,   1979.   176  p,  2  Fig,   3 

Plates,  3  Tab,  1 1  Ref. 

Descriptors:  *Low-flow  frequency,  'Streams, 
•Streamflow,  *New  York,  *Base  flow,  Flow  char- 
acteristics, Flow  rates,  Discharge(Water),  Data 
Collections,  Maps,  Gaging  stations,  Sites. 

Minimum  average  7-day  2-year  and  10-year  dis- 
charges of  926  stream  sites  in  New  York  excluding 
New  York  City  and  Long  Island  are  listed.  Also 
included  are  base-flow  measurements  at  sites  for 
which  no  statistics  were  computed.  This  report 
evaluates  data  collected  before  October  1975.  Data 
are  provided  for  gaging  stations  on  154  unregulat- 
ed streams  and  124  regulated  streams,  648  low- 
flow  partial-record  stations,  and  2,384  miscella- 
neous sites.  All  measurement-site  locations  are 
shown  on  maps.  A  short  text  explains  the  proce- 
dures used  and  the  methods  of  calculation.  (USGS) 
W8O-06588 


USE  OF  THE  STORM  MODEL  FOR  ESTIMAT- 
ING THE  QUANTITY  AND  QUALITY  OF 
RUNOFF  FROM  THE  METROPOLITAN  AREA 
OF  HOUSTON,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div.;  and  Geological  Survey,  Bay  St.  Louis,  MS. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06594 


HYDROLOGIC  CHARACTERISTICS  OF  WIS- 
CONSIN'S WETLANDS  AND  THEIR  INFLU- 
ENCE ON  FLOODS,  STREAM  FLOW,  AND 
SEDIMENT, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  21. 

W80-06595 


STREAMFLOW  STATISTICAL  SUMMARIES 
FOR  COLORADO  STREAMS  THROUGH  SEP- 
TEMBER 30,  1975,  VOLUME  1:  MISSOURI 
RIVER,  ARKANSAS  RIVER,  AND  RIO 
GRANDE  BASINS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06596 


THE  ROLE  OF  GROUND  WATER  IN  STREAM 
DISCHARGES  FROM  TWO  SMALL  WETLAND 
CONTROLLED  BASINS  IN  EASTERN  MASSA- 
CHUSETTS, 

Lowell  Univ.,  MA.  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2F. 
W 80-06601 


A  NOTE  OF  THE  PERFORMANCE  OF  A  82BR 
RADIOACTIVE  TRACER  IN  THE  RIVER 
SKERNE,  ENGLAND, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Civil  Engineering. 

L.  Hamill. 

Journal  of  Hydrology,  Vol  47.  No  3/4,  p  307-315, 

July  1980.  4  Fig,  1  Tab,  16  Ref. 

Descriptors:  *River  flow,  'Tracers,  'On-site  inves- 
tigations. Radioisotopes,  Bromine,  Rivers,  Flow. 
Velocity,  Hydrology,  'Path  of  pollutants,  'Eng- 
land, 'River  Skerne(England),  Dilution  gaging. 

82Br  which  has  been  described  as  an  almost  per- 
fect water  tracer,  was  used  in  a  hydrological  inves- 
tigation of  the  River  Skerne  in  County  Durham. 
Under  very  testing  conditions  the  tracer  proved 
very  reliable  and  anticipated  adsorption  losses 
were  shown  to  be  insignificant.  (Sims-ISWS) 
W80-06629 


RESIDUE  AND  TILLAGE  EFFECTS  ON  SCS 
RUNOFF  CURVE  NUMBERS, 


Science  and  Education  Administration,  Beltsville, 
MD. 

W.  J.  Rawls,  C.  A.  Onstad,  and  H.  H.  Richardson. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  357-361,  March- 
April  1980.  5  Fig,  7  Tab,  22  Ref. 

Descriptors:  'Residual  soils,  'Soil  conservation, 
'Runoff,  'Cultivation,  Crops,  Conservation,  Crop 
production,  Watersheds(Basins),  Mulching,  Stor- 
age capacity,  Soils,  Soil  types,  'Residue  effects, 
Runoff  curve  numbers,  'Tillage  effects,  Soil  Con- 
servation Service,  Conservation  tillage,  No-till 
practices,  Small  watersheds,  Cropland. 

The  Soil  Conservation  Service  has  developed 
runoff  curve  numbers  that  take  into  account  con- 
servation tillage  and  no-till  practices  Tillage  and 
crop  data  were  assembled  from  small  watersheds 
and  plots  located  across  the  United  States  under 
natural  and  simulated  rainfall.  There  were  not 
enough  data  to  derive  an  equation  for  predicting 
how  conservation  tillage  affected  runoff.  Data 
compiled  from  plots  and  small  watersheds  under 
simulated  and  natural  rainfall  for  531  events  were 
used  to  develop  graphs  that  can  be  used  as  practi- 
cal guides  for  estimating  the  decrease  in  Soil  Con- 
servation Service  runoff  curve  numbers  due  to  a 
certain  amount  of  residue  on  the  ground  or  a 
certain  percentage  of  the  surface  covered  with 
residue.  Separate  guides  were  developed  for  corn 
and  for  medium  residue  crops  such  as  wheat,  oats, 
sorghum,  and  soybeans.  (Roberts-lSWS) 
W80-06672 


APPLICATION  OF  THE  USDAHL-74  HY- 
DROLOGY MODEL  TO  GRASSLAND  WATER- 
SHEDS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W80-06675 


FIELD  TESTS  TO  VERIFY  EQUATIONS  FOR 
PREDICTING  LATERAL  VELOCITY  DISTRI- 
BUTIONS IN  RIVERS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  E.  Nece,  and  R.  P.  Vilker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-103038. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  66,  June  1980.  86  p.  8  Fig,  8 
Tab,  14  Ref.  OWRT-A-098-WASH  (1).  14-34- 
0001-9051. 

Descriptors:  'Streamflow,  'Flow  rates,  'Model 
studies,  'Runoff  forecasting,  'Washington, 
Streams.  Depth-area-duration  analysis.  Stage-dis- 
charge relations,  Channel  Morphology,  Mannings 
equation,  Cedar  River(WA),  Deschutes 
River(WA). 

Three  models  proposed  by  Milhous  for  predicting 
the  laterial  distribution  of  depth-averaged  veloci- 
ties in  rivers  were  tested.  Each  model  requires  a 
different  level  of  input  data;  all,  however,  assume 
that  the  stage-discharge  relationship  is  known  at 
that  river  station  where  the  velocities  are  to  be 
predicted.  Two  of  the  models  incorporate  Man- 
ning's equation  for  uniform  flow  as  applied  to  sub- 
elements  of  the  stream  cross-section,  and  the  third 
applies  the  'hydraulic  geometry'  concept  to  the 
sub-elements.  Field  studies  were  carried  out  in  the 
Cedar  River  and  the  Deschutes  River,  in  Western 
Washington.  The  experimental  results  apply  to 
gravel  bed  rivers.  Some  modification  in  calculation 
procedure  were  suggested.  The  principal  applica- 
tion of  the  models  is  in  the  quantitative  evaluation 
of  reaches  of  rivers  as  fish  habitats. 
W 80-06689 


FITTING  LOG  NORMAL  DISTRIBUTIONS  TO 
HYDROLOGIC  DATA, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
J.  R.  Stedinger. 

Water  Resources  Research,  Vol  16.  No  3,  p  481- 
490,  June  1980.  3  Fig,  11  Tab,  21  Ref,  1  Append 
OWRT  A-085-NY  (1). 


Descriptors:  'Hydrologic  data,  'Analytical  tech- 
niques, 'Mathematical  models,  Model  studies, 
Monte  Carlo  method,  Stochastic  processes, 
Curves,  Data  processing,  Flow,  Streamflow,  Hy- 
drology, Log  Pearson  type  3  distribution,  'Stream- 
flow  forecasting,  Log  normal  distributions,  Fitting 
procedures. 

The  mean  square  error  of  estimation  of  selected 
quantities  was  used  to  evaluate  the  efficiency  of 
alternative  methods  for  fitting  the  two-  and  three- 
parameter  log  normal  distributions.  Monte  Carlo 
results  showed  that  use  of  maximum  likelihood 
parameter  estimation  dominates  other  methods  for 
fitting  the  two-parameter  log  normal  distribution 
for  samples  of  25  or  more  log  normal  variates.  For 
the  three-parameter  log  normal  distribution  the 
standard  moment  method  performed  best  for  log 
normal  distributions  with  low  skew  coefficients, 
while  use  of  the  sample  mean,  variance,  and  quan- 
tile  estimate  of  the  lower  bound  performed  better 
for  highly  skewed  log  normal  distributions;  use  of 
the  unbiased  standard  deviation  and  skew  coeffi- 
cient was  almost  dominated  by  this  new  fitting 
procedure.  The  performance  of  the  better  fitting 
procedures  was  also  evaluated  when  the  observa- 
tions were  drawn  from  a  log  Pearson  type  3  distri- 
bution. (Sims-ISWS) 
W80-06753 


FLOW-DRIVEN   WATER   QUALrTY  SIMULA- 
TION MODELS, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 
For  primary  bibliographic  entry  see  Field  5B. 

W80-06771 


FLOOD  OF  APRIL  1977  IN  THE  APPALA- 
CHIAN REGION  OF  KENTUCKY,  TENNES- 
SEE, VIRGINIA,  AND  WEST  VIRGINIA. 

Geological  Survey.  Charleston,  WV.  Water  Re- 
sources Div. 

G.  S.  Runner,  and  E.  H.  Chin. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington,  DC   20402.   Price,   $3.50  in   paper  copy. 
Geological  Survey  Professional  Paper  1098,  1980. 
43  p,  27  Fig,  18  Tab,  6  Ref. 

Descriptors:  'Floods,  'Cloudbursts,  'Flood  dis- 
charge, 'Flood  damage,  'Appalachian  Mountain 
Region,  Meteorology,  Flood  recurrence  interval, 
Streamflow.  Peak  discharge,  Flood  data,  Hydrolo- 
gic data.  Stream  gages.  Flow  rates.  Hydrographs, 
Kentucky.  Tennessee.  Virginia.  West  Virginia. 

Heavy  rains  fell  over  the  Appalachian  region  of 
Kentucky.  Tennessee.  Virginia  and  West  Virginia 
April  2-5.  1977,  causing  record  flooding.  Rainfall 
amounts  of  4  to  15  5  inches  were  observed.  The 
maximum  amount  of  15.5  inches  occurred  at  Jolo. 
WV,  in  about  30  hours.  This  was  more  than  twice 
the  amount  which  would  be  expected  for  a  100- 
year  recurrence-interval  storm.  Flood  discharges 
along  the  upper  Guyandotte  River;  Tug  Fork  and 
Levisa  Fork  in  the  Big  Sandy  River  basin;  Cum- 
berland River;  and  Clinch  River  and  Dowell  River 
in  the  Tennessee  River  basin  exceeded  those  previ- 
ously known.  Severe  flooding  also  occurred  along 
the  Holston  River  and  along  the  North  Fork  Ken- 
tuek\  River  Recurrence  intervals  of  observed 
flood  discharges  were  greater  than  100-years  at  29 
streamflow  measurement  sites  Substantial  reduc- 
tions in  peak  stages  and  discharges  on  Levisa  Fork. 
North  Pound  River,  and  Guyandotte  River,  at- 
tained as  a  result  of  reservoir  storage,  were  report- 
ed by  U.S.  Army  Corps  of  Engineers.  Maximum 
daily  suspended-sediment  discharges  on  Guyan- 
dotte River  near  Baileysville,  WV,  and  Tug  Fork 
at  Glenhaves.  WV,  were  54,800  tons/day  and 
290,000  to'ns/day,  respectively,  April  5.  1977 
Twenty-two  lives  were  lost  and  total  property 
damage  reportedly  exceeded  $400  million  in  the 
four-State  area.  (USGS) 
W80-06795 


OPEN  CHANNEL  FLOW  WITH  SUSPENDED 
SEDIMENTS. 

Hokkaido  Univ..  Sapporo  (Japan)    Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
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W80-06820 

VISUALIZATION    OF    SEPARATION    OVER 
SAND  WAVES, 

Technical  Univ.   of  Istanbul  (Turkey).   Dept.   of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
W 80-06821 


APPLICATION  OF  THE  HEC-4  MONTHLY 
STREAM  FLOW  SIMULATION  MODEL, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Water. 

N.  R.  Bhaskar,  and  E.  E.  Whitlatch,  Jr. 

Water  Resources  Bulletin,  Vol  16,  No  4,  p  587-593, 

August  1980.  5  Fig,  5  Tab,  10  Ref. 

Descriptors:  *Streamflow,  *Monthly,  "Ohio, 
•Model  studies,  Mathematical  models,  Simulation 
analysis,  Synthetic  hydrology,  Duration  curves, 
Flow,  Low  flow,  Rivers,  Reservoirs,  Reservoir 
operation,  Safe  yield,  Watersheds(Basins),  Hydrol- 
ogy, HEC-4  Model. 

The  HEC-4  monthly  streamflow  simulation  model, 
developed  by  the  Hydrologic  Engineering  Center, 
Davis,  California,  was  used  to  extend  the  available 
historical  streamflow  records  in  the  central  Ohio 
area.  The  principal  objective  of  this  paper  was  to 
examine  the  effectiveness  of  the  HEC-4  model  in 
generating  synthetic  monthly  flows.  Important  sta- 
tistical parameters  were  evaluated  in  order  to 
relate  the  statistical  properties  of  the  historical  and 
generated  flows.  In  doing  so,  it  was  observed  that 
the  mean,  standard  deviation,  and  skewness  of  the 
generated  flows  are  consistently  larger  than  the 
corresponding  estimates  based  on  historical  flows. 
However,  results  showed  that  these  statistics,  as 
well  as  the  lag-1  serial  correlation,  are  generally 
well  maintained  by  the  generated  sequences.  The 
degree  to  which  any  statistical  dissimilarities 
would  be  critical,  from  an  engineering  design  point 
of  view,  was  demonstrated  by  utilizing  their  low 
flow  characteristics.  Estimates  of  reservoir  safe- 
yields,  based  on  a  nonsequential  mass-curve  analy- 
sis of  the  historical  and  generated  low  flows,  indi- 
cated a  nominal  difference  in  this  particular  study. 
(Sims-ISWS) 
W 80-06849 


APPLICATIONS  OF  BOUNDARY  ELEMENTS 
IN  WATER  RESOURCES, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W80-06859 


ANALYSIS  OF  A  FINITE  ELEMENT  ALGO- 
RITHM FOR  NUMERICAL  PREDICTIONS  IN 
WATER  RESOURCES  RESEARCH, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Engineering 

Science  and  Mechanics. 

A.  J.  Baker,  and  M.  O.  Soliman. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford.  May   19-23, 

1980.  p  1.40-1.55,  1980,  8  Fig,  12  Ref.  Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  *Finite  element  analysis,  *Algorithms, 
'Mathematical  models,  "Hydrodynamics,  Analyt- 
ical techniques.  Analysis,  Equations,  Model  stud- 
ies, Theoretical  analysis,  Convection,  Diffusion, 
Waves(Water),  Turbulent  boundary  layers,  Open 
channel  flow,  Forecasting,  Water  resources  re- 
search, Wave  propagation. 

Numerical  solution  algorithm  development,  for  the 
nonlinear  partial  differential  equations  governing 
multidimensional  problems  in  fluid  dynamics,  has 
been  historically  based  upon  finite  difference  pro- 
cedures. This  paper  highlighted  pertinent  results 
on  assessment  of  accuracy,  convergence,  and  util- 
ity of  a  finite  element  algorithm  for  application  to 
prediction  of  fluid  dynamics  phenomena  in  water 
resources  applications.  The  results  presented  illus- 
trate the  versatility  of  the  developed  algorithm  for 
parametric  studies  in  three-dimensional  hydrodyn- 
amic  transport.  The  diffusion  and  convection  phe- 


nomena, inseparable  in  the  physical  simulation,  can 
be  individually  analyzed  using  a  sufficiently  high 
order-accurate  algorithm.  The  error  produced 
using  any  consistent  numerical  algorithm  is  con- 
trollable with  discretization  refinement,  but  com- 
puter resource  constraints  place  a  severe  limitation 
on  number  of  solution  nodes  for  three-dimensional 
flows.  The  cited  examples  employed  4913  node 
points,  with  the  dependent  variable,  plus  three 
velocity  and  three  diffusion  coefficients  defined  at 
each  node,  plus  various  geometry  information.  The 
computer  CPU  per  time  step  was  approximately  10 
seconds  on  an  IBM  360/195,  and  the  core  require- 
ment was  approximately  125,000  words.  (See  also 
W80-06858)  (Humphreys-ISWS) 
W80-06861 


BOUNDARY  METHODS  IN  WATER  RE- 
SOURCES, 

Universidad     Nacional     Autonoma    de    Mexico, 
Mexico  City. 
I.  Herrera. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  1.56-1.71,  1980.  2  Fig,  33  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  *Water  resources,  'Mathematical 
models,  "Hydrodynamics,  "Finite  element  analysis, 
Analytical  techniques,  Laplaces  equation,  Re- 
views, Theoretical  analysis,  Mathematical  studies, 
Flow,  Equations,  Boundary  elements. 

A  brief  review  of  boundary  methods  was  present- 
ed. Emphasis  was  placed  on  alternatives  to  bound- 
ary integral  equations.  Different  theoretical  ques- 
tions required  to  give  a  firm  foundation  to  these 
procedures  were  discussed.  Extensions  to  nonlin- 
ear problems  were  explained.  Examples  of  applica- 
tion to  fluid  problems  were  included.  Boundary 
methods  are  being  used  to  treat  many  problems. 
When  they  are  applicable,  the  size  of  the  regions 
that  need  to  be  treated  numerically  can  be  reduced. 
(See  also  W80-06858)  (Humphreys-ISWS) 
W80-06862 


A  MACRO-TO-MICRO  FINITE  ELEMENT 
PROCEDURE  FOR  PRODUCING  WATER 
PLANNING  MODELS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Industrial 

Engineering  and  Computer  Science. 

For  primary  bibliographic  entry  see  Field  6A. 

W80-06876 


A  FINITE  ELEMENT  MODEL  INCORPORAT- 
ING CHARACTERISTICS  FOR  THE  DIFFU- 
SION-CONVECTION EQUATION, 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06886 


FINITE  ELEMENTS  IN  WATER  RESOURCES, 
VOLUME  2, 

For  primary  bibliographic  entry  see  Field  2A. 
W 80-06894 


elude  a  substantial  recirculation  region;  its  use  was 
illustrated  by  application  to  a  complex  tow-dimen- 
sional flow.  The  presentation  concluded  with  some 
comments  on  near-term  research  needs  in  this  field. 
After  reviewing  briefly  the  major  alternatives  in 
the  mathematical  modeling  of  turbulent  flows,  this 
paper  combined  the  kinetic  energy-dissipation  tur- 
bulent flow  model  and  a  mean  flow  model  in  a 
Galerkin  finite  element  model  applicable  to  incom- 
pressible turbulent  two-dimensional  flows  with  re- 
circulation. Application  of  this  model  to  examina- 
tion of  flow  and  particle  settling  in  a  rectangular 
sedimentation  basin  was  presented;  this  approach 
completely  determines  the  nonuniform  velocity 
field  and  also  resolves  much  uncertainty  about  the 
choice  of  values  for  both  the  eddy  viscosity  and 
the  turbulent  transport  coefficients  for  settling. 
(See  also  W80-06894)  (Humphreys-ISWS) 
W80-06897 


ON  THE  ACCURACY  OF  FINITE  ELEMENT 
SOLUTIONS  OF  NAVIER-STOKES  EQUA- 
TIONS USING  A  VELOCITY-PRESSURE  FOR- 
MULATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Nuclear 

Engineering. 

C.  Bratianu,  and  S.  N.  Atluri. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May   19-23, 

1980.  p  4.92-4.101,  1980.  4  Fig,  12  Ref.  Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  "Finite  element  analysis,  "Mathemat- 
ical models,  "Flow  characteristics,  Analytical  tech- 
niques, Methodology,  Analysis,  Velocity,  Pressure, 
Flow,  Approximation  method,  Constraints, 
Navier-Stokes  equations. 

The  purpose  of  this  paper  was  to  investigate:  (1) 
conditions  under  which  over-  or  underconstrained 
discrete  domains  appear,  (2)  their  influence  upon 
the  accuracy  of  problem  solution,  and  (3)  practical 
ways  of  improving  finite  element  analysis  of  vis- 
cous incompressible  fluid  flows  via  a  velocity- 
pressure  formulation.  Incorporating  the  continuity 
equation  within  the  finite  element  analogue  of  the 
Navier-Stokes  equations  leads  unconditionally  to 
over-  or  underconstrained  domains  and  as  a  conse- 
quence to  inaccurate  solutions.  One  way  of  over- 
coming this  situation  consists  in  performing  a  con- 
straint analysis  of  the  discrete  domain -as  shown  by 
present  research-and  choosing  that  discretization 
which  offers  an  alpha  value  closest  to  the  optimum 
one  (i.e.,  alpha  optim  =  0.5).  The  practical  value 
of  this  analysis  stems  in  choosing  an  adequate 
discretization  without  performing  any  numerical 
experiments  which  would  otherwise  imply  a  lot  of 
effort  and  computational  time.  This  paper  shows 
that  the  isoparametric  formulation  yields  good  re- 
sults only  for  systems  with  large  number  of  ele- 
ments. For  systems  with  a  small  number  of  ele- 
ments the  isoparametric  formulation  fails;  instead, 
mixed  interpolation  should  be  used  with  pressure 
interpolated  at  a  lower  degree,  and  with  pressure 
nodes  located  at  the  vertices  of  finite  elements. 
(See  also  W  80-06894)  (Humphreys-ISWS) 
W80-06902 


FINITE  ELEMENT  COMPUTATION  OF  TUR- 
BULENT FLOWS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

B.  E.  Larock,  and  D.  R.  Schamber. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  4.31-4.47,  1980.  5  Fig,  24  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA.  NSF 
ENG76-18846. 

Descriptors:  "Finite  element  analysis,  "Mathemat- 
ical models,  "Turbulent  flow,  "Flow,  Analytical 
techniques,  Turbulence,  Model  studies,  Energy 
dissipation,  Diffusion,  Theoretical  analysis,  Equa- 
tions, Numerical  analysis,  Sedimentation,  Settling 
basins. 

This  paper  presented  a  finite  element  formulation 
that  is  applicable  to  turbulent  flows  that  may  in- 


A  FINITE  ELEMENT  SOLUTION  FOR 
DEPTH-AVERAGED  TWO-DIMENSIONAL 
NAVIER-STOKES  EQUATIONS  FOR  FLOWS 
IN  RIVERS  AND  CHANNELS, 

Catholic   Univ.   of  Leuven   (Belgium).    Dept.   of 

Civil  Engineering. 

M.  Thienpont,  and  J.  Berlamont. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May  19-23, 

1980.  p  5.28-5.36,  1980.  9  Fig,  6  Ref.  Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  "Finite  element  analysis,  "River  flow, 
"Estuaries,  "Mathematical  models,  Open  channel 
flow.  Analytical  techniques,  Mathematical  studies, 
Analysis.  Methodology,  Model  studies,  Laboratory 
tests,  Approximation  method,  Equations,  Numeri- 
cal analysis,  Navier-Stokes  equations,  Two-dimen- 
sional flow. 

The  purpose  of  the  model  presented  was  to  calcu- 
late depth  integrated  flow  fields  in  channels,  rivers 
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and  estuaries.  Although  the  present  calculations 
have  been  done  only  for  rectangular  channels  in 
which  the  model  seems  to  perform  fairly  well,  the 
model  may  be  easily  generalized.  The  convergion 
is  sped  up  sensitivily  by  imposing  calculated  veloc- 
ity gradients  on  the  solid  boundaries  after  the  first 
iteration.  Also,  the  introduction  of  a  quite  simple 
approximation  of  the  Reynolds  stresses  as  the 
Prandtl-Von-Karman  mixing  length  hypothesis  for 
the  elements  on  solid  boundaries  improves  the 
results  with  respect  to  results  obtained  with  con- 
stant value  of  E,  the  eddy  and  kinematic  viscosity 
coefficient,  in  each  element.  (See  also  W80-06894) 
(Humphreys-ISWS) 
W80-069O5 


FINITE  ELEMENT  MODEL  FOR  OPEN 
CHANNEL  FLOW  NEAR  CRITICAL  CONDI- 
TIONS, 

Louisville  Univ.,  KY. 

N.  D.  Katopodes. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May   19-23, 

1980.  p  5.37-5.46,  1980.  5  Fig,  4  Ref.  Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  *Finite  element  analysis,  'Open  chan- 
nel flow,  'Mathematical  models,  'Critical  flow, 
Analytical  techniques,  Flow,  Flood  waves,  Veloc- 
ity, Profiles,  Waves(Water),  Surges,  Supercritical 
flow,  Boundaries(Surfaces),  Methodology,  Analy- 
sis, Approximation  method. 

Recently,  increased  attention  has  been  focused  on 
the  finite  element  method  in  an  effort  to  determine 
its  applicability  to  convection  dominated  flows. 
The  selection  of  appropriate  basis  and  weighting 
functions  is  a  subtle  matter  in  fluid  problems  and 
especially  in  convection  dominated  flows.  In  this 
work  a  4-node  bilinear  quadrilateral  element  was 
used  for  both  depth  and  velocity.  There  are  several 
points  in  the  present  model  where  more  research  is 
necessary.  These  include  the  use  of  bilinear  ele- 
ments, the  oblique  grid  in  the  time  direction,  the  ad 
hoc  upwind  scheme,  and  handling  of  the  computa- 
tion near  wave  fronts.  Although  the  results  are 
satisfactory,  the  method  of  characteristics  presents 
a  more  natural  means  of  computation  for  open 
channel  flow.  In  such  cases,  it  is  advantageous  to 
use  a  competitive  finite  element  model,  because  it 
involves  a  fraction  of  the  computational  cost  and 
programming  effort.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W80-06906 


APPLICATION  OF  THE  FINITE  ELEMENT 
METHOD  TO  VERTICALLY  STRATIFIED  HY- 
DRODYNAMIC  FLOW  AND  WATER  QUAL- 
ITY, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W 80-069 10 


TIDAL  COMPUTATION  IN  THE  ELBE  ESTU- 
ARY WITH  A  COUPLED  FE  MODEL, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06914 


TWO-DIMENSIONAL  FINITE  ELEMENT 
ANALYSIS  OF  THE  HYDRAULIC  EFFECT  OF 
HIGHWAY  BRIDGE  FILLS  IN  A  COMPLEX 
FLOOD  PLAIN, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 
Coast  Hydroscience  Center. 
J.  K.  Lee. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  6.3-6.23,  1980.  10  Fig,  1  Tab,  9  Ref.  Sci- 
ence and  Education  Administration,  New  Orleans, 
LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Flood  plains,  'Highway  effects, 
'Flood  stages,  'South  Carolina,  Hydraulic  struc- 
tures,  Rivers,   Flood   profiles,   Dikes,   Flood   dis- 


charge, River  training,  Velocity,  Currents(Water), 
Analytical  techniques,  Analysis,  Distribution  pat- 
terns, 'Congaree  River(SC). 

A  two-dimensional  finite  element  surface-water 
model  developed  by  Norton  and  King  was  used  to 
study  the  hydraulic  effect  of  a  proposed  interstate 
highway  crossing  of  the  Congaree  River  near  Co- 
lumbia, South  Carolina.  Rapid  expansion  of  the 
flood  palin  of  the  Congaree  River  upstream  of  the 
proposed  highway  crossing,  an  extensive  dike 
system,  and  highly  variable  roughness  combine  to 
cause  significant  lateral  velocities  and  variations  in 
stage.  The  use  of  a  two-dimensional  finite  element 
model  to  study  the  hydraulic  effect  of  a  bridge 
crossing  yielded  a  more  detailed  evaluation  of  flow 
distribution  and  water-surface  elevations  than  are 
obtained  by  one-dimensional  step-back-water  and 
conveyance  techniques  The  results  of  this  study 
suggest  that  correct  and  effective  application  of 
this  model  requires  considerably  practical  experi- 
ence. For  modeling  flow  on  flood  plains  of  highly 
variable  roughness,  the  testing  or  development,  or 
both,  of  other  finite  element  approaches  and  com- 
parison with  the  Norton-King  model  were  suggest- 
ed, with  particular  emphasis  on  the  capability  of 
the  models  to  respond  accurately  to  large  topo- 
graphic gradients  and  highly  variable  roughness. 
(See  also  W80-06894)  (Humphreys-ISWS) 
W80-06921 


A  FINITE  ELEMENT  WATERSHED  MODEL 
TO  PREDICT  STORM  HYDROGRAPHS,  SEDI- 
MENT EROSION  AND  TRANSPORT, 

Virginia  Polytechnic  Inst  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W80-06922 


CONVECTIVE  HEAT  TRANSPORT  IN  MERG- 
ING FLOWS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Me- 
chanical Engineering  and  Mechanics. 
E  A.  Thornton,  and  P.  Dechaumphai. 
In.  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23. 
1980.  p  7.45-7.54,  1980.  6  Fig,  1  Tab,  4  Ref.  Sci- 
ence and  Education  Administration,  New  Orleans, 
LA.  NASA  NSG  1321. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Water  temperature,  'Open  channels. 
Convection,  Flow,  Fluctuations.  Heat  transfer. 
Boundary  processes.  Heated  water,  Model  studies. 
Air-water  interfaces,  Analytical  techniques.  Analy- 
sis, Thermocline,   Merging  flow.   Heat   transport 

Conventional  and  upwind  finite  element  solutions 
were  studied  for  the  one-dimensional  convective 
diffusion  equation  modified  for  surface  heat  ex- 
change. Finite  element  calculated  temperatures 
were  compared  with  analytical  solutions  for  merg- 
ing flows  in  which  large  temperature  gradients  can 
occur  at  the  flow  confluence.  For  diffusion  domi- 
nated flow,  conventional  finite  element  calculated 
temperatures  showed  oscillations  for  crude  meshes. 
With  local  mesh  refinement  the  oscillations  were 
eliminated,  and  conventional  finite  element  calcu- 
lated temperatures  gave  excellent  agreement  with 
analytical  solutions  with  accuracy  superior  to 
upwind  elements.  For  convection  dominated 
flows,  conventional  finite  element  calculated  tem- 
peratures displayed  strong  oscillations.  Local  mesh 
refinement  did  not  eliminate  nor  improve  the  oscil- 
latory solutions,  but  upwind  finite  element  calcu- 
lated temperatures  gave  excellent  agreement  with 
analytical  solutions  with  small  numerical  diffusion 
and  dispersion  errors.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W80-06928 


THE  MOVING  INTERFACE  PROBLEM  WITH 
FINITE  ELEMENTS, 

Sydney  Univ.,  (Australia).  Dept.  of  Aeronautical 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W8O-O6930 


INTERACTIVE  FINITE  ELEMENT  MESH 
GENERATORS  FOR  FLOW  SYSTEMS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
C.  Kleinstreuer. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  7.99-7.110,  1980.  4  Fig,  35  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Flow 
system,  'Data  processing,  Analytical  techniques, 
Analysis,  River  flow.  Groundwater  movement, 
Canals,  Subsurface  flow,  Channel  flow,  Mesh  gen- 
erators. 

Mathematical  models  of  large  and/or  geometrical- 
ly complex  systems,  as  found  in  water  resources 
engineering,  are  solved  with  appropriate  numerical 
methods  that  require  automized  mesh  generators 
since  manual  grid  designing  is  time  consuming  and 
prone  to  error.  The  best  methodology  for  develop- 
ing mesh  generators/data  preprocessors  depends 
upon  the  desired  degree  of  generality:  (1)  pre- 
processors for  a  specific  analysis  program  are 
simple,  low-cost  and  efficient  but  inflexible;  (2) 
preprocessors  for  a  specific  numerical  model  in 
which  three  modules  function  as  a  domain  gener- 
ator for  a  one-,  two-  or  three-dimensional  FE. 
system,  an  attribute  editor  providing  element 
types,  system  properties,  boundary  conditions  for 
structure,  heat  transfer  or  fluid  flow  analysis,  and 
an  interface  routine  that  prepares  the  geometric 
and  attribute  data  for  the  main  program;  (3)  pre- 
processors for  the  optimal  analysis  of  a  given  prob- 
lem in  which  the  environmental/process  data  and 
the  expected  results  are  analyzed,  and  the  best 
available  numerical  scheme  with  associated  mesh 
generator  is  chosen  It  was  shown  that  mesh  gener- 
ators for  a  specific  numerical  scheme  is  cost-effec- 
tive in  solving  large  and/or  complex  problems. 
(See  also  W80-06894)  (Humphreys-ISWS) 
W80-06933 


ELASTIC  GRID  DEFORMATION  FOR 
MOVING  BOUNDARY  PROBLEMS  IN  TWO 
SPACE  DIMENSIONS, 

Thayer  School  of  Engineering,  Hanover,  NH. 
For  primary  bibliographic  entry  see  Field  2F. 
W80-O6934 


2F.  Groundwater 


THE  ANALYSIS  OF  GROUNDWATER  SEEP- 
AGE IN  HETEROGENEOUS  AQUIFERS, 

Rothamsted     Experimental     Station,     Harpenden 

(England).  Dept.  of  Physics. 

E.  G.  Youngs. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  2,  p 

155-165.  June  1980.  5  Fig,  14  Ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
'Seepage.  'Mathematical  models.  Theoretical 
analysis,  Analytical  techniques,  Analysis.  Darcys 
Law,  Drainage,  Water  table,  Drawdown.  Infiltra- 
tion, Potential  flow,  Aquifer  characteristics. 
Groundwater  mounds. 

The  solutions  of  groundwater  problems  in  uncon- 
fined  aquifers  with  non-uniform  hydraulic  conduc- 
tivity often  may  be  obtained  simply  without  re- 
course to  approximation  by  considering  the  hori- 
zontal seepage  through  the  aquifer.  This  is  done  by 
defining  a  potential  function  Examples  were  given 
of  the  use  of  the  seepage  analysis  in  the  study  of 
land  drainage,  well  performance  and  groundwater- 
mound  development.  It  was  noted  that  the  use  of 
the  Girinskii  potential  to  obtain  approximate  solu- 
tions to  groundwater  problems  gives  in  man>  situa- 
tions fortuitously  correct  seepage  rates,  although 
incorrect  water  table  heights.  (Humphrevs-ISWS) 
W80-06483 


A  SURVEY  OF  HELIUM  IN  GROUNDWATER 
IN  PARTS  OF  SABARMATI  BASIN  IN  GU- 
JARAT STATE  AND  IN  THE  JAISALMER  DIS- 
TRICT. RAJASTHAN, 

Physical  Research  Lab.,  Ahmedabad  (India). 
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For  primary  bibliographic  entry  see  Field  7C. 
W  80-06484 


SELECTED  WATER-LEVEL  RECORDS  FOR 
OKLAHOMA,  1976-78, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

R.  L.  Goemaat,  and  D.  E.  Spiser. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $7.00  in  paper  copy,  $3.50  in 

microfiche.  Geological  Survey  open-file  report  79- 

1580,  November  1979.  48  p,  1  Fig,  1  Tab. 

Descriptors:  *Oklahoma,  'Water  wells,  'Water 
levels,  Aquifers,  'Groundwater,  Water  level  fluc- 
tuations, Basic  data  collections. 

A  systematic  program  to  collect  water-level  rec- 
ords in  Oklahoma  began  in  1937.  The  objectives  of 
this  program  are  (1)  to  provide  long-term  records 
of  water-level  fluctuations  in  representative  wells, 
(2)  to  facilitate  the  prediction  of  water-level  trends 
and  indicate  future  availability  of  ground-water 
supplies,  and  (3)  to  provide  information  for  use  in 
basic  research.  The  report  includes  a  table  of 
annual  ground-water-level  measurements  in  711  se- 
lected wells  throughout  Oklahoma.  The  data  are 
subdivided  by  counties.  (USGS) 
W80-06515 


APPRAISAL  OF  GROUND  WATER  IN  THE 
VICINITY  OF  THE  LEADVILLE  DRAINAGE 
TUNNEL,  LAKE  COUNTY,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W80-06516 


DIGITAL-MODEL  PROJECTION  OF  SATU- 
RATED THICKNESS  AND  RECOVERABLE 
WATER  IN  THE  OGALLALA  AQUIFER, 
TEXAS  COUNTY,  OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
R.  B.  Morton. 

Geological  Survey  open-file  report  79-565,  Janu- 
ary 1980.  34  p,  12  Fig,  12  Plates,  17  Ref. 

Descriptors:  'Computer  models,  'Forecasting, 
•Groundwater  availability,  'Aquifers,  'Oklahoma, 
Model  studies,  Zone  of  saturation,  Aquifer  charac- 
teristics, Reservoir  storage,  Groundwater  re- 
sources, Water  yield,  Water  levels,  Groundwater 
recharge,  Irrigation  wells,  Withdrawal,  Hydrogeo- 
logy,  Maps,  'Ogallala  aquifer(OK),  'Texas 
County(OK),  Saturated  thickness. 

A  digital  model  was  used  to  provide  a  quantitative 
description  of  the  Ogallala  aquifer  in  Texas 
County,  Oklahoma,  and  to  predict  saturated  thick- 
ness and  recoverable  water  from  the  aquifer  at 
specified  future  times.  The  Ogallala  aquifer,  which 
consists  of  unconsolidated  sand,  gravel,  and  clay,  is 
the  principal  source  of  ground  water  in  Texas 
County.  Saturated  thickness  ranged  from  0  to  over 
600  feet.  The  estimated  value  used  for  specific 
yield  in  most  of  the  areas  was  0.15  but  0.05  was 
used  in  some  places.  Hydraulic  conductivity 
ranged  from  0  to  more  than  200  feet  per  day,  and 
recharge  ranged  from  0.2  to  2.2  inches  per  year. 
Well  discharge  was  estimated  using  crop  acreage 
and  estimate  of  irrigation  requirements.  For  pro- 
jection simulations  with  large  stress,  a  reasonable 
maximum  stress  of  1  well  per  160  acres,  or  16  wells 
per  node,  discharging  at  1971  pumping  rates  per 
node,  if  saturated  thickness  was  more  than  38  feet, 
was  used.  A  constant  flux  (impermeable)  boundary 
was  used  around  most  of  the  modeled  area;  howev- 
er, a  constant  head  boundary  was  used  for  a  reach 
of  the  Cimarron  River.  A  constant  head  boundary 
which  may  convert  to  an  impermeable  boundary, 
depending  on  the  potentiometric  gradient  at  the 
boundary,  was  used  for  Palo  Duro  Creek  and  a 
reach  of  Beaver  River.  (USGS) 
W80-06521 


GROUND-WATER  RESOURCES  AND  GEOLO- 
GY OF  WASHINGTON  AND  OZAUKEE  COUN- 
TIES, WISCONSIN, 


Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

H.  L.  Young,  and  W.  G.  Batten. 
Wisconsin  Geological  and  Natural  History  Survey 
Information  Circular  No  38,  February  1980.  37  p, 
18  Fig,  2  Plates,  3  Tab,  22  Ref. 

Descriptors:  'Groundwater  resources,  'Water 
yield,  'Water  quality,  'Hydrologic  data,  'Wiscon- 
sin, Hydrogeology,  Water  supply,  Water  wells, 
Water  utilization,  Aquifer  characteristics,  Water 
table,  Groundwater  recharge,  Hardness(water), 
Chemical  analysis,  'Washington  County(WI), 
'Ozaukee  County(WI). 

Water  from  three  principal  aquifers  supplies  most 
water  needs  in  Washington  and  Ozaukee  Counties, 
WI.  Wells  generally  yield  15  gallons  per  minute 
(gal/min)  in  these  counties.  The  sand-and-gravel 
aquifer  yields  500  to  1,000  gal/min  in  parts  of 
Washington  County.  The  Niagara  aquifer  yields 
500  gal/min  in  most  of  Ozaukee  and  eastern  Wash- 
ington Counties.  In  eastern  Mequon  in  Ozaukee 
County  and  parts  of  western  Washington  County, 
it  yields  less  than  100  gal/min.  The  sandstone 
aquifer  underlies  both  counties  and  generally  yields 
more  than  1,000  gal/min.  However,  yields  are 
commonly  less  than  500  gal/min  in  southwestern 
Washington  County  where  the  aquifer  is  thin. 
Ground  water  in  these  counties  is  suitable  for  most 
uses,  but  is  very  hard.  Most  of  the  water  is  a 
calcium-magnesium  bicarbonate  type.  However, 
some  sodium  or  calcium  sulfate  waters  occur  in  the 
Niagara  and  sandstone  aquifers  and  has  dissolved 
solids  of  600  to  1,300  milligrams  per  liter  and  2,500 
milligrams  per  liter,  respectively.  About  16  million 
gallons  of  ground  water  was  pumped  daily  in  the 
counties  in  1975,  of  which  57  percent  was  from  the 
Niagara  aquifer  and  29  percent  was  from  the  sand- 
and-gravel  aquifer.  (USGS) 
W80-06523 

HYDROGEOLOGIC  DATA  FOR  THE  MISSIS- 
SIPPI EMBAYMENT  OF  SOUTHEASTERN 
MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W80-06525 


WATER-LEVEL  RECORDS  FOR  THE  NORTH- 
ERN HIGH  PLAINS  OF  COLORADO,  1975-79, 
Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
R.  G.  Borman. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $4.00  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
5,  1980.  28  p,  2  Fig,  1  Tab. 

Descriptors:  'Groundwater  resources,  'Water 
wells,  'Water  levels,  'Water  level  fluctuations, 
'Aquifers,  Colorado,  'Northern  High  Plains(CO), 
Ogallala  Formation,  Irrigation  wells. 

Water-level  measurements  were  made  in  665  wells 
in  January  1979  in  the  northern  high  plains  of 
Colorado.  Most  of  these  wells  were  irrigation 
wells,  but  several  stock  and  government-owned 
observation  wells  also  were  measured,  especially  in 
areas  where  there  is  little  irrigation.  Water-level 
measurements  for  the  years  1975  to  1979  are  given 
by  county.  (USGS) 
W80-06526 


SURFICIAL  GEOLOGY  OF  PART  OF  ELLIS- 
BURG  QUADRANGLE,  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06529 


WATER-LEVEL  RECORDS  FOR  THE  NORTH- 
ERN HIGH  PLAINS  OF  COLORADO,  1976-80, 
Geological    Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
R.  G.  Borman. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 


Denver,  CO  80225,  $4.00  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
438,  1980.  29  p,  2  Fig,  1  Tab. 

Descriptors:  'Groundwater  resources,  'Water 
wells,  'Water  levels,  Water  level  fluctuations, 
•Aquifers,  Colorado,  'Northern  High  Plains(CO), 
Ogallala  Formation. 

Water-level  measurements  were  made  in  670  wells 
in  the  winter  of  1979-80  in  the  northern  High 
Plains  of  Colorado.  Most  of  these  wells  were  irri- 
gation wells,  but  several  stock  and  government- 
owned  observation  wells  also  were  measured,  es- 
pecially in  areas  where  there  is  little  irrigation. 
Measurements  for  the  years  1976  to  1980  are  given 
by  county.  (USGS) 
W80-06578 


MEASURING  LOCAL  SUBSIDENCE  WITH  EX- 
TENSOMETERS  IN  THE  BATON  ROUGE 
AREA,  LOUISIANA,  1975-79, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
C.  D.  Whiteman,  Jr. 

Louisiana  Department  of  Public  Works  Water  Re- 
sources Technical  Report  No  20,  1980.  18  p,  2  Fig, 
2  Plates,  4  Tab,  5  Ref. 

Descriptors:  'Land  subsidence,  'Measurement, 
'Extensometers,  'Louisiana,  'Groundwater,  With- 
drawal, Water  levels,  Aquifer  characteristics,  Test 
wells,  Compaction,  Pore  pressure,  Cores,  Observa- 
tion wells,  Pore  water,  Clay  minerals,  'Baton 
Rouge  area(LA). 

Water-level  declines  caused  by  pumping  ground 
water  in  the  Baton  Rouge  area,  LA,  have  resulted 
in  a  local  cone  of  land-surface  subsidence.  Subsi- 
dence of  at  least  1.26  feet  occurred  during  the 
period  1935-76,  and  subsidence  average  0.035  feet 
per  year,  1964-76.  Three  extensometers  operated 
since  October  1975  near  the  center  of  local  subsi- 
dence record  compaction  in  three  zones  within  a 
3,000-foot  section  of  alternating  sand  and  clay.  The 
deepest  monitor  probably  records  more  than  90 
percent  of  the  total  compaction  that  causes  local 
subsidence.  If  so,  subsidence  from  October  1975  to 
April  1979  has  averaged  less  than  0.014  foot  per 
year.  Water  levels  of  most  aquifers  in  early  1979 
are  above  the  lowest  levels  reached  in  previous 
years,  so  little  compaction  is  occurring.  A  slow 
decline  in  the  water  level  of  the  2,800-foot  sand 
and  adjustment  of  excess  pore  pressures  in  thick 
clays  below  a  depth  of  about  900  feet  are  responsi- 
ble for  the  compaction  and  local  subsidence  ob- 
served since  late  1975.  The  clays  of  the  area  are 
predominantly  montmorillonite  and  mixed-layer 
clays.  Pore  water  in  the  clays  is  more  mineralized 
than  water  in  the  major  aquifers  but  does  not 
appear  to  threaten  significant  contamination. 
(USGS) 
W80-06581 

DIGITAL  MODEL  OF  THE  PINEY  POINT 
AQUIFER  IN  KENT  COUNTY,  DELAWARE, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

P.  P.  Leahy. 

Delaware  Geological  Survey  Report  of  Investiga- 
tions No  29,  June  1979.  80  p,  39  Fig,  6  Tab,  25  Ref, 
Append. 

Descriptors:  'Computer  models,  'Aquifers,  'Dela- 
ware, 'Model  studies,  'Aquifer  characteristics, 
Water  wells,  Pumping,  Drawdown,  Water  level 
fluctuations,  Forecasting,  Transmissivity,  Storage 
coefficient,  Data  collections,  'Piney  Point 
aquifer(DE),  'Kent  County(DE). 

A  two-dimensional  digital  model  was  developed  to 
simulate  the  effects  of  increased  pumping  on  the 
Piney  Point  aquifer  in  Kent  County,  DE.  The 
model  represents  3,150  sq.  mi.  of  the  Delmarva 
Peninsula,  but  is  designed  to  make  the  most  accu- 
rate predictions  in  an  area  of  interest,  380  sq.  mi.  of 
Kent  County.  The  calibrated  digital  model  was 
used  to  predict  water-level  declines  as  the  aquifer 
responded  to  both  changes  in  the  distribution  and 
increases  in  the  quantity  of  pumping  to  the  year 
2000.  The  model  was  calibrated   using  pumpage 
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from  1970  to  1975.  The  calibration  involved  com- 
parison of  (I)  nodal  values  of  simulated  and  inter- 
pretive drawdowns,  and  (2)  simulated  and  ob- 
served hydrographs.  In  the  area  of  interest,  the 
mean  error  and  standard  deviation  between  the 
simulated  and  interpretive  drawdowns  were  0.7  ft. 
and  plus  or  minus  2.2  ft.  Observed  and  simulated 
hydrographs  agree.  The  transmissivity  of  the 
aquifer  was  found  to  range  from  7,350  sq.  ft./d 
near  Lebanon,  DE  to  zero  at  the  boundaries  of  the 
aquifer.  The  vertical  hydraulic  conductivity  of  the 
confining  bed  ranges  from  0.00003  to  0.00005  ft/d. 
Predictions  show  that:  (1)  Under  the  1975  stress  of 
2.68  Mgal/d,  water  levels  will  stabilize  at  about  12 
ft  below  the  1975  water  level  at  the  center  of  the 
drawdown  cone  near  Dover;  (2)  combined  city 
and  county  withdrawal  plans  will  cause  static 
water  levels  to  decline  to  within  20  to  30  ft  of  the 
top  of  the  aquifer  by  the  year  2000;  and  (3)  by 
spreading  development  of  the  aquifer  southwest  of 
Dover,  a  withdrawal  of  5.5  Mgal/d  will  result  in 
stabilized  water  levels  of  50  to  60  ft  below  the  1975 
level  at  the  center  of  the  Dover  cone.  (USGS). 
W80-06583 


AVAILABILITY  OF  GROUND  WATER  FOR  IR- 
RIGATION ON  THE  KEKAHA-MANA  COAST- 
AL PLAIN,  ISLAND  OF  KAUAI,  HAWAII, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W80-06587 


GROUND-WATER  RESOURCES  OF  MORTON 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 

For  primary  bibliographic  entrv  see  Field  4B. 
W80-06590 


GROUND  WATER  RESOURCES  OF  RAMSEY 
COUNTY,  NORTH  DAKOTA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div.;    and    Geological    Survey.    Bismarck,    ND. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W80-06591 


GROUND-WATER     DATA     FOR     SHERIDAN 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey.    Bismarck,    ND.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W80-06592 


PROBLEMS    OF    RATIONALLY    DRAINING 
THE  POLEYES  MARSHES, 

Akademiya  Navuk  BSSR,  Minsk.  Inst,  of  Experi- 
mental Botany. 

For  primary  bibliographic  entrv  see  Field  4A. 
W80-06600 


THE  ROLE  OF  GROUND  WATER  IN  STREAM 
DISCHARGES  FROM  TWO  SMALL  WETLAND 
CONTROLLED  BASINS  IN  EASTERN  MASSA- 
CHUSETTS, 

Lowell  Univ.,  MA.  Dept.  of  Earth  Sciences. 
A.  L.  O'Brien. 

Ground  Water,  Vol  18,  No  4,  p  359-365,  July- 
August   1980.  4  Fig,  21   Ref.  OWRR  WR  B-012. 

Descriptors:  *Groundwater,  *Streamflow,  'Base 
flow,  *Massachusetts,  Rainfall.  Storms, 
Precipitation(Atmospheric),  Infiltration,  Water 
levels,  Runoff,  Swamps,  Wetlands,  Hydrographs, 
Data  processing,  Analytical  techniques.  On-site  in- 
vestigations. Hydrology,  *Surface-groundwater  re- 
lationships. 

Groundwater  discharge  was  found  to  be  the  prima- 
ry cause  of  flood  peaks  generated  at  two  small 
wetland  controlled  basins  in  eastern  Massachusetts. 
Within  the  wetlands,  groundwater  rises  rapidly 
following  precipitation  and  in  near  synchronization 
with  stream  levels  indicating  a  close  coupling  be- 
tween groundwater  and  the  stream.  Stream  hydro- 
graphs  were  separated  into  baseflow  and  surface 


runoff  by  a  dynamic  technique  that  matches  the 
hydrograph  of  an  index  well  with  the  stream  hy- 
drograph  to  determine  the  moment  of  maximum 
groundwater  discharge.  Hydrograph  analysis 
showed  that  for  both  wetlands,  groundwater  is  the 
major  component  of  all  flood  peaks  and  accounts 
for  approximately  93%  of  the  total  annual  dis- 
charge. (Sims-ISWS) 
W80-06601 


DETAILS      OF      HYDROCHEMICAL     VARI- 
ATIONS IN  FLOWING  WELLS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences. 

J.  M.  Marsh,  and  J.  W.  Lloyd. 
Ground  Water,  Vol   18,  No  4,  p  366-373.  July- 
August  1980.  5  Fig,  2  Tab,  7  Ref. 

Descriptors:  'Wells,  'Water  wells,  'Water  chemis- 
try, Sampling,  On-site  investigations,  Well  casings, 
Chemical  reactions,  Aquifers,  Artesian  wells 
Pumping,  Chemicals,  Metals,  Trace  elements,  Hy 
drogen  ion  concentration,  Oxidation-reduction  po 
tential.  Water  temperature,  Electrical  conductance 
Chemistry,  Groundwater. 

Due  to  chemical  reactions  between  steel  casing 
and  stored  water  in  capped  artesian  wells,  the  pH, 
Eh,  TDS,  major  and  trace  ion  concentrations  and 
saturation  indices  are  significantly,  but  relatedly 
altered  from  their  aquifer  values.  To  obtain  true 
aquifer  water  samples,  either  all  the  stored  water  is 
flushed  from  the  well  or  a  sampling  tube  is  used  to 
ensure  that  the  water  is  taken  from  within  the 
aquifer.  Flushing  time  was  calculated  from  well 
dimensions  and  was  monitored  best  in  the  field  by 
measuring  temperature  and  electrical  conductivity. 
This  study  was  made  of  confined  wells  in  fissured 
limestone,  but  the  reactions  that  occurred  are 
likely  to  be  common  to  aquifers  of  different  hvdro- 
geology.  (Sims-ISWS) 
W80-06602 


SIMULATION  OF  SALT-WATER  INTERFACE 
MOTION, 

GeoTrans,  Inc.,  Reston,  VA. 

For  primary  bibliographic  entrv  see  Field  2L. 

W 80-06603 


CONVECTIVE  HEAT  TRANSFER  IN  SELECT- 
ED GEOLOGIC  SITUATIONS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 
Geophysics. 

K.  Kilty,  and  D.  S.  Chapman. 
Ground  Water,  Vol   18,  No  4,  p  386-394,  July- 
August  1980.  8  Fig,  24  Ref.  DOE  78-1701. a.6.4.3. 

Descriptors:  *Heat  transfer,  'Groundwater. 
'Groundwater  movement.  'Model  studies.  Math- 
ematical models.  Temperature,  Water  temperature. 
Thermal  conductivity,  Geology,  Convection,  Re- 
charge, Natural  recharge.  Thermal  water,  Thermal 
springs,  Resistivity,  Aquifers. 

There  are  many  geological  situations  in  which 
moving  groundwater  transfers  a  significant  amount 
of  heat.  Yet,  while  convective  heat  transfer  is  a 
common  phenomenon,  it  is  very  difficult  to  treat 
analytically.  This  paper  described  a  simple  model 
of  convective  heat  transfer  in  porous  materials  and 
a  numerical  method  of  solving  the  model  The 
model  was  then  applied  to  three  diverse  field  situa- 
tions: (1)  a  thermal  anomaly  on  the  Hanville  uplift 
in  eastern  Wyoming;  (2)  a  fault-controlled  hydro- 
thermal  system  near  Monroe.  Utah;  and  (3)  the 
Luanshya  copper  mine  in  the  Republic  of  Zambia. 
In  each  case,  heat  transfer  by  moving  groundwater 
was  shown  to  satisfactorily  explain  the  observed 
thermal  anomalies.  The  results  indicated  that  in 
certain  situations  the  effect  of  groundwater  flow 
needs  to  be  considered  in  making  local  and  region- 
al assessments  of  heat-flow  data.  Furthermore, 
temperature  measurements  are  very  useful  in  esti- 
mating aquifer  recharge,  particularly  when  thermal 
conductivity  and  structural  information  are  availa- 
ble. (Sims-ISWS) 
W80-06604 


GROUND-WATER  MODELING:  NUMERICAL 
MODELS, 


GeoTrans  Inc.,  Reston,  VA. 
C.  R.  Faust,  and  J.  W  Mercer. 
Ground  Water,   Vol   18,  No  4,   p  395-409,  July- 
August  1980.   12  Fig,  2  Tab,  43  Ref,  2  Append. 
EPA  R-803713 

Descriptors:  'Groundwater,  'Model  studies, 
•Mathematical  models,  'Numerical  analysis,  Re- 
views, Water  levels.  Pumping,  Groundwater 
movement,  Mathematics,  Equations,  Methodology, 
Analytical  techniques 

Partial  differential  equations  may  be  used  to  de- 
scribe a  large  number  of  problems  in  groundwater 
hydrology.  Without  a  solution,  however,  these 
equations  are  of  little  value.  Only  a  simplified 
subset  of  the  general  equations  can  be  solved  by 
analytical  means,  and  these  often  describe  idealized 
situations  that  are  limited  in  application  Numerical 
solution  of  these  equations  using  high  speed  digital 
computers  offers  a  logical  alternative  (Sims- 
ISWS) 
W80-06605 


AREAL,  VERTICAL,  AND  TEMPORAL  DIF- 
FERENCES IN  GROUND  WATER  CHEMIS- 
TRY: I.  INORGANIC  CONSTITUENTS, 

Nebraska  Univ.,  Lincoln  Conservation  and 
Survey  Div 

For  primary  bibliographic  entry  see  Field  5B. 
W  80-066 17 


AREAL,  VERTICAL,  AND  TEMPORAL  DIF- 
FERENCES IN  GROUND  WATER  CHEMIS- 
TRY: II.  ORGANIC  CONSTITUENTS, 

Nebraska     Univ..     Lincoln.     Conservation     and 

Survey  Div 

For  primary  bibliographic  entry  see  Field  5B. 

W80-O6618 


A  PREDICTOR-CORRECTOR  ALTERNATING- 
DIRECTION  IMPLICIT  METHOD  FOR  TWO- 
DIMENSIONAL  UNSTEADY  SATURATED-UN- 
SATURATED  FLOW  IN  POROUS  MEDIA, 

Munich  Univ.  (Germany,  F.  R).  Inst,  fuer  Numer- 

ische  and  Instrumentelle  Mathematik. 

U.  Hornung,  and  W.  Messing. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  317-323, 

July  1980.  3  Fig,  1  Tab,  10  Ref 

Descriptors.  'Flow,  'Porous  media.  'Ground- 
water movement,  'Model  studies.  Mathematical 
models.  Saturated  flow,  Unsaturated  flow.  Hy- 
draulic conductivity.  Storage  capacity.  Moisture 
content.  Soil  water.  Groundwater.  Theoretical 
analysis,  Analytical  techniques 

A  noniterative  method  for  the  numerical  solution 
of  the  nonlinear  Richards'  differential  equation  in 
two  space  dimensions  was  introduced  A  test  ex- 
ample shows  that  this  method  is  more  efficient 
than  Crank-Nicholson's  scheme.  (Sims-ISWS) 
W80-06630 


COMPARISON  OF  CALCULATED  AND  IN 
SITU  MEASURED  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY, 

Central  Soil  Salinity  Research  Inst..  Karnal  (India). 
For   primary   bibliocraphic   entrv   see   Field   2G. 

W80-06631 


REGIONAL  GROUNDWATER  MOTION  IN 
RESPONSE  TO  AN  OSCILLATING  WATER 
TABLE, 

Inland  Waters  Directorate,  Ottawa  (Ontario) 
A.  Vandenberg. 

Journal  of  Hydrology.  Vol  47.  No  3/4,  p  333-348, 
July  1980.  7  Fig,  6  Ref.  2  Append. 

Descriptors:  'Groundwater  movement,  'Water 
table.  'Fluctuations.  'Model  studies.  Mathematical 
models.  Equations,  Theoretical  analysis,  Perme- 
ability. Groundwater.  Aquifers.  Basins. 
Watersheds(Basins).  H\  drology 

A  case  was  made  for  the  use  of  simple  models  of 
groundwater  flow  emphasizing  the  salient  regional 
characteristics  of  groundwater  basins  and  relating 
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them  to  basin-wide  features  of  groundwater  flow. 
As  an  example,  a  simple  formula  for  the  'natural 
basin  yeild'  as  defined  by  Freeze  was  calculated 
from  a  model  that  was  introduced  by  Toth.  The 
Toth  model  was  extended  to  take  seasonal  fluctu- 
ations of  the  water  table  into  account;  the  type  of 
response  of  the  instantaneous  head  distribution  in 
the  basin  due  to  elastic  storage  in  the  aquifer 
ranges  from  severe  distortions  of  Toth's  steady- 
state  distribution  to  virtually  no  distortion.  The 
type  of  response  depends  on  two  ratios  that  are 
easily  calculated  from  the  basin  parameters.  (Sims- 
ISWS) 
W80-06632 

EVALUATING  HYDRODYNAMIC  DISPER- 
SION COEFFICIENTS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
S.  K.  Gupta,  R.  K.  Batta,  and  R.  N.  Pandey. 
Journal  of  Hydrology,  Vol  47,  No  3/4,  p  369-372, 
July  1980.  1  Fig,  1  Tab,  5  Ref. 

Descriptors:  'Dispersion,  *Porous  media,  •Hydro- 
dynamics, *Model  studies,  Mathematical  models, 
Groundwater,  Groundwater  movement,  Solutes, 
Equations,  Analytical  techniques,  Evaluation,  Hy- 
drology, Hydrodynamic  dispersion  coefficients. 

An  improved  procedure  for  evaluating  the  hydro- 
dynamic  dispersion  coefficient  using  'inverfc'  was 
presented.  The  procedure  utilized  the  major  por- 
tions of  the  breakthrough  curves  rather  than  a 
point-value  that  may  be  prone  to  measurement 
errors.  Deviations  resulting  from  these  errors  were 
minimized  by  using  this  procedure.  (Sims-ISWS) 
W80-06634 

CONFINED  FLOW  IN  AQUIFER  CONTAIN- 
ING THIN  LAYER, 

Missouri  Univ.  Columbia,  Dept.  of  Civil  Engineer- 
ing. 

C.  W.  Lenau. 

Journal  of  the  Engineering  Mechanics  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
EM4,  Proceedings  Paper  15630,  p  719-737,  August 
1980.  10  Fig,  1  Tab,  5  Ref,  2  Append. 

Descriptors:  *Aquifers,  "Confined  water,  'Hy- 
draulic structures,  'Permeability,  Soil  properties, 
Stratification,  Graphical  methods,  Equations, 
Flow,  Darcys  law,  Theoretical  analysis,  Hydraulic 
conductivity,  Boundaries(Surfaces),  Groundwater, 
Discharge(Water),  Seepage,  Hand  calculators. 

Solutions  were  developed  for  the  seepage  dis- 
charge under  a  hydraulic  structure  resting  on  an 
aquifer  which  contains  a  single  thin  stratum  of 
very  high  or  very  low  permeability.  These  solu- 
tions were  presented  in  the  form  of  graphs  and 
equations  suitable  for  use  with  a  hand  calculator. 
(Visocky-ISWS) 
W80-06678 


method  was  systematically  and  extensively  devel- 
oped by  mathematicians  at  the  Laboratory  of  Nu- 
merical Analysis  at  the  National  Research  Centre 
in  collaboration  with  the  Institute  of  Hydraulics  of 
the  University  of  Pavia.  The  aim  of  this  survey  is 
to  present  the  basic  ideas  of  this  method,  its  appli- 
cations, and  other  problems  to  which  various  re- 
searchers have  extended  the  method.  Also,  the 
paper  was  written  in  such  a  manner  as  to  be 
understood  by  a  more  general  audience  other  than 
mathematicians,  who  are  the  ones  who  have  done 
the  majority  of  work  in  this  area.  (Visocky-ISWS) 
W80-06681 

CONCEPTUAL  MODELS  OF  INTERACTIONS 
OF  MINING  AND  WATER  RESOURCE  SYS- 
TEMS IN  THE  SOUTHEASTERN  IDAHO 
PHOSPHATE  FIELD, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

M.  R.  Cannon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-106353, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Technical  Report,  March,  1980.  106  p,  16  Fig,  6 

Tab,  34  Ref.  OWRT-C-7651  (no  7253)  (4),  14-34- 

0001-7253. 

Descriptors:  'Mathematical  models,  'Mining, 
'Mine  drainage,  'Theoretical  analysis,  'Ground- 
water, Idaho,  Phosphorus  compounds,  Water  re- 
sources, Flow  system,  Mine  water,  Base  flow,  Hy- 
drogeology,  Models,  Idaho,  Surface  water,  Envi- 
ronmental effects,  Geology,  Geologic  investiga- 
tions, Mine  types,  Mine  sites. 

Groundwater  flow  system  theory  and  observed 
water  resource  systems  relationships  were  used  to 
develop  conceptual  models  that  identify  mine  sites 
water  resource  systems,  and  evaluate  mine  sites  for 
potential  hydrologic  impacts  and  mining  con- 
straints. The  models  can  be  used  for  existing/ 
proposed  mine  sites,  and  should  yield  highly  reli- 
able results  when  used  as  specified.  The  theory 
provides  a  theoretical  basis  for  formulating  con- 
ceptual models  of  water  resource  systems  in  the 
southeastern  Idaho  phosphate  field,  and  demon- 
strates how  environmental  factors  (geology,  topog- 
raphy, hydraulic  conductivity,  and  fluid  potential) 
control  groundwater  flow.  This  study  shows  that 
relationships  exist  between  topographic,  geologic, 
and  climatic  factors,  and  flow  system  development. 
Hydrologic  impact  is  related  to  the  size/types  of 
flow  systems  encountered  at  the  mine  site,  and 
hydrologic  limitations  to  mining  depend  principal- 
ly on  the  size/types  of  flow  systems  intercepted  by 
mine  pits.  The  overall  purpose  of  this  study  was  to 
formulate  conceptual  models  of  water  resource 
systems  of  the  phosphate  field  that  can  be  used  to 
systematically  identify  water  resource  systems  at 
mine  sites  and  evaluate  mine  sites  for  potential 
hydrologic  impacts.  (Zielinski-IPA) 
W80-06704 


systems  controlled  principally  by  fault  block  struc- 
ture, and  mine  pit  flooding  by  groundwater  has 
seriously  hindered  mining  operations.  A  conceptu- 
al model  of  groundwater  flow  systems  was  used  to 
predict/evaluate  potential  interactions  at  a  pro- 
posed pit  site.  Hydrogeologic  boundaries  (folds 
and  faults)  place  rock  units  of  low  hydraulic  con- 
ductivity (Phosphoria  formation)  adjacent  to  high/ 
moderate  hydraulic  conductivity  units  (Wells,  Din- 
woody,  and  Thaynes  formations).  A  major  ground- 
water flow  system  in  the  Wells  formation  is  con- 
tinuous throughout  the  portion  of  mine  studied, 
while  minor  flow  systems  occur  at  higher  eleva- 
tions (Dinwoody  and  Thaynes  formation)  separat- 
ed from  the  major  flow  system  by  the  Phosphoria 
formation.  Major/minor  systems  recharge  is  by 
precipitation  on  the  mine  area,  with  discharge  by 
sub-surface  flow  to  the  northwest.  Mining  at  the 
proposed  pit  side  will  intersect  the  major  flow 
system  (Wells  formation)  and  a  minor  one  (Din- 
woody  formation).  Calculations  indicate  that 
dewatering  wells  can  resolve  these  problems.  Lim- 
ited study  indicated  insignificant  water  quality  deg- 
radation due  to  mine  wastes  leaching.  (Zielinski- 
IPA) 
W8O-067O5 


A  SURVEY  OF  FREE  BOUNDARY  VALUE 
PROBLEMS  IN  THE  THEORY  OF  FLUID 
FLOW  THROUGH  POROUS  MEDIA:  VARI- 
ATIONAL INEQUALITY  APPROACH -PART  I, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
J.  C.  Bruch,  Jr. 

Advances  in  Water  Resources,  Vol  3,  No  2,  p  65- 
80,  June  1980.  11  Fig,  3  Tab,  63  Ref. 

Descriptors:  'Seepage,  'Dams,  'Free  surfaces, 
♦Mathematical  models,  'Boundaries(Surfaces),  Nu- 
merical analysis,  Theoretical  analysis,  Equations, 
Flow,  Water  table,  Infiltration,  Groundwater 
movement,  'Porous  media,  Variational  inequality 
solutions. 

A  survey  was  presented  of  work  done  using  vari- 
ational inequalities  in  solving  free-boundary  prob- 
lems arising  in  the  filtration  of  liquids  through 
porous  materials.  In  1971  Baiocchi  proposed  this 
new  method  for  solving  such  problems.  This 
method  proved  effective  not  only  from  the  purely 
theoretical  point  of  view,  that  is,  for  proving  the 
existence  and  uniqueness  of  a  solution,  but  also 
from  the  point  of  view  of  yielding  new,  simple,  and 
efficient    numerical    solution    schemes.   This   new 


INTERACTIONS  BETWEEN  OPEN  PIT 
MINING  AND  GROUNDWATER  FLOW  SYS- 
TEMS AT  THE  EAST  AREA  OF  THE  GAY 
MINE,  IDAHO, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

T.  F.  Corbet,  Jr. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-106361, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Project  Report,  March,  1980.  100  p,  17  Fig,  8  Tab, 

20  Ref,  6  Append.  OWRT-C-7651  (no  7253)  (3), 

14-34-0001-7253. 

Descriptors:  'Groundwater,  'Hydrogeology, 
'Mine  drainage,  'Mathematical  models,  Mining, 
Mine  water.  Mine  wastes,  Wells,  Dewatering, 
•Water  quality,  Drainage  systems,  Idaho,  Phos- 
phorus compounds,  Phosphate  ore,  Base  flow, 
Water  resources,  Idaho,  Water  quality  effects. 
Geologic  investigations,  Geologic  formations,  Sur- 
face waters,  Environmental  effects,  Gay  Mine(ID). 

A  hydrogeology  study  was  made  of  the  Gay  Mine, 
which  uses  open  pit  mining  of  phosphate  ore  and  is 
located  approximately  30  miles  northeast  of  Poca- 
tello,  Idaho.  The  study  area  has  groundwater  flow 


POTENTIOMETRIC  SURFACE  MAP  OF  THE 
FLORIDAN  AQUIFER  IN  THE  ST.  JOHNS 
RIVER  WATER  MANAGEMENT  DISTRICT 
AND  VICINITY,  FLORIDA,  MAY  1979, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-06785 


DELINEATION  OF  GROUND-WATER  CON- 
TRIBUTING AREAS  OF  STREAMS  OF 
SOUTHWEST  SUFFOLK  COUNTY,  NEW 
YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

D.  J.  Sulam. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $1.00  in  paper  copy,  $4.00  in 

microfiche.  Geological  Survey  Open-File  Report 

80-346  (WRI),   1980.  4  p,  1  Fig,  1  Plate,  1  Ref. 

Descriptors:  'Groundwater,  'Streams,  'Hydrolo- 
gic systems,  'Surface-groundwater  relationships, 
•New  York,  Groundwater  movement,  Flow 
system,  Water  table,  'Suffolk  County(NY),  Long 
Island(NY),  Groundwater  divide. 

The  hydrologic  system  of  southwest  Suffolk 
County  consists  of  two  major  components-a  deep, 
southward-flowing  ground-water  system  bounded 
on  the  north  by  Long  Islands'  regional  ground- 
water divide  and  on  the  south  by  the  south-shore 
bays  and  ocean,  and  an  overlying  series  of  shallow 
ground-water  flow  systems  that  are  separated  from 
one  another  by  north-south-trending  interstream 
water-table  divides.  1  re  shallow  flow  systems  are 
the  source  of  base  flow  to  all  streams  on  the  island. 
The  ground-water-conti  touting  areas  of  southwest 
Suffolk  County's  21  streams  are  delineated  on  a 
map.  The  drainage-divid.  locations  were  derived 
from  a  1975  water-table  oiap  on  the  assumption 
that  flow  in  the  shallow  How  systems  is  two  di- 
mensional (horizontal).  This  assumption  is  valid  for 
the  southern  part  of  the  area  (adjacent  to  flowing 
streams),  but,  because  the  direction  of  flow  in  the 
northern  part,  near  the  regional  ground-water 
divide,  is  mainly  downward,  the  delineations  for 
the  northern  part  are  only  inferred.  (USGS) 
W 80-067 86 


SIMULATED  EFFECTS  OF  GROUND-WATER 
DEVELOPMENT  ON  POTENTIOMETRIC 
SURFACE  OF  THE  FLORIDAN  AQUIFER, 
WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6A. 
W80-06787 


GROUND-WATER  DATA  FOR  GEORGIA,  1979, 

Geological    Survey,    Doraville,   GA.    Water   Re- 
sources Div. 
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Field  2— WATER  CYCLE 
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S.  E.  Matthews,  W.  G.  Hester,  and  M.  P.  O'Byrne. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr , 
Denver,  CO  80225,  $13.00  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
501,  1980.  93  p,  19Ref. 

Descriptors:  'Groundwater  resources,  'Water 
levels,  'Observation  wells,  'Water  quality,  'Geor- 
gia, Aquifers,  Withdrawal,  Water  level  fluctu- 
ations. Groundwater  availability,  Water  supply, 
Groundwater  recharge,  Water  utilization,  Well 
data,  Hydrographs,  Hydrologic  data,  Hydrogeo- 
logy. 

Mean  water  levels  in  wells  across  Georgia  were 
from  3.03  feet  higher  to  11.67  feet  lower  in  1979 
than  in  1978,  and  in  some  areas  were  the  lowest  on 
record.  Water  levels  in  the  principal  artesian 
aquifer  underwent  a  long-term  decline  during  the 
period  1970-79.  In  some  areas  water  levels  dropped 
more  than  10  feet.  Wells  tapping  the  Clayton 
Limestone  in  the  Albany  area  showed  a  long-term 
decline  during  the  period  1970-79,  and  in  some 
wells  water  levels  dropped  more  than  20  feet. 
Water  levels  in  the  Cretaceous  aquifer  system 
showed  little  fluctuation  during  1979  In  the  Pied- 
mont area  mean  water  levels  remained  the  same  to 
4  feet  higher  in  1979  than  in  1978  and  showed  no 
long-term  trend  (USGS) 
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Ground-water  levels  in  the  alluvial  aquifer  of  the 
south  coast  of  Puerto  Rico  in  February  1978  were 
similar  to  or  slightly  higher  than  those  of  February 
1977.  Water  levels  rose  about  2  to  3  meters  in  the 
northern  section  near  the  foothills  in  the  coastal 
plain  area  from  Salinas  to  Patillas  and  in  the  Guan- 
ica-Penuelas  area.  Pumpage  remained  unchanged 
in  most  of  the  areas  under  study  Pumping-water 
levels  were  above  mean  sea  level  in  all  industrial 
well  fields.  Pumping  and  static  water  levels  were 
below  mean  sea  level  (1  to  3  meters),  in  public 
supply  and  irrigation  wells  in  the  areas  of  Playa  de 
Ponce,  Descalabrado-Punta  Petrona.  and  in  the 
vicinity  of  the  town  of  Salinas.  These  levels  are 
considered  to  be  normal  for  the  dry  season  in  these 
highly  irrigated  areas.  Sixty-four  water  samples 
collected  from  irrigation,  industrial  and  salinity 
observation  wells  exhibited  similar  or  lower  chlo- 
ride concentration  than  in  previous  years.  The 
average  chloride  concentration  for  1978  was  57 
milligrams  per  liter.  (USGS) 
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This  document  is  directed  toward  individuals  who 
wish  to  use  a  computer  program  to  simulate 
ground-water  flow  in  three  dimensions.  The 
strongly  implicit  procedure  (SIP)  numerical 
method  is  used  to  solve  the  set  of  simultaneous 
equations.  New  data  processing  techniques  and 
program  input  and  output  options  are  emphasized. 
The  quifer  system  to  be  modeled  may  be  heteroge- 
neous and  anisotropic,  and  may  include  both  arte- 
sian and  water-table  conditions.  Systems  which 
consist  of  well  defined  alternating  layers  of  highly 
permeable  and  poorly  permeable  material  may  be 
represented  by  a  sequence  of  equations  for  two 
dimensional  flow  in  each  of  the  highly  permeable 
units.  Boundaries  where  head  or  flux  is  user-speci- 
fied may  be  irregularly  shaped.  The  program  also 
allows  the  user  to  represent  streams  as  limited- 
source  boundaries  when  the  streamflow  is  small  in 
relation  to  the  hydraulic  stress  on  the  system.  The 
data-processing  techniques  relating  to  'cube'  input 
and  output,  to  swapping  of  layers,  to  restarting  of 
simulation,  to  free-format  NAMELIST  input,  to 
the  details  of  each  sub-routine's  logic,  and  to  the 
overlay  program  structure  are  discussed.  The  pro- 
gram is  capable  of  processing  large  models  that 
might  overflow  computer  memories  with  conven- 
tional programs.  Detailed  instructions  for  selecting 
program  options,  for  initializing  the  data  arrays, 
for  defining  'cube'  output  lists  and  maps,  and  for 
plotting  hydrographs  of  calculated  and  observed 
heads  and/or  drawdowns  are  provided.  Output 
may  be  restricted  to  those  nodes  of  particular 
interest,  thereby  reducing  the  volumes  of  printout 
for  modelers,  which  may  be  critical  when  working 
at  remote  terminals  'Cube'  input  commands  allow 
the  modeler  to  set  aquifer  parameters  and  initialize 
the  model  with  very  few  input  records.  Appen- 
dixes provide  instructions  to  compile  the  program, 
definitions  and  cross-references  for  program  varia- 
bles, summary  of  the  FLECS  structured  FOR- 
TRAN programming  language,  listings  of  the 
FLECS  and  FORTRAN  source  code,  and  samples 
of  input  and  output  for  example  simulations 
(USGS) 
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This  report  was  prepared  as  an  aid  to  developing  a 
better  understanding  of  the  groundwater  resources 
of  North  Carolina.  It  consists  of  46  essays  grouped 
into  five  parts  The  topics  covered  by  these  essays 
range  from  the  most  basic  aspects  of  ground-water 
hydrology  to  the  identification  and  correction  of 
problems  that  affect  the  operation  of  supply  wells. 
The  essays  were  designed  both  for  self  study  and 
for  use  in  workshops  on  ground-water  hydrology 
and  the  development  and  operation  of  ground- 
water supplies  From  the  standpoint  of  self  study,  it 
is  assumed  that  the  reader  does  not  have  any  prior 
knowledge  of  geology  or  ground-water  hydrol- 
ogy. Those  readers  with  such  knowledge  can 
simply  skip  those  topics  with  which  they  are  al- 
ready familar.  (USGS) 
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Three  exploratory  wells  were  drilled  for  geologi- 
cal, geophysical,  and  hydrological  purposes  in  Salt 
Valley,  Grand  County,  UT.  Cap  rock,  salt,  and 
interbeds  of  the  Paradox  Member  of  the  Hermosa 
Formation  of  Middle  Pennsylvanian  age  were  pen- 
etrated The  observed  depth  below  land  surface  of 
the  cap  rock-salt  interface  ranges  from  163  to  191 
meters  Approximately  the  upper  100  meters  of  cap 
rock  were  unsaturated  by  ground  water.  Within 
the  saturated  part  of  the  cap  rock,  hydraulic  heads 
generally  decrease  with  depth  and  southwestward 
Ion  concentrations  generally  increase  with  depth 
in  the  saturated  cap  rock.  Hydraulic  conductivity 
of  cap  rock,  as  determined  from  pumping  tests, 
may  be  on  the  order  of  0.005  meter  per  day;  as  a 
result,  ground-water  flow  rates  in  the  cap  rock  are 
probably  very  low.  A  carbon-14  specific  activity 
for  cap  rock  water  yielded  an  uncorrected  'age'  of 
greater  than  36,000  years  Salt  and  interbeds  have 
hvdrauhc  conductivities  probably  less  than  0.0001 
meter  per  day  (USGS) 
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A  method  for  obtaining  the  water  table  fluctu- 
ations under  drain  boundaries  and  with  stochastic 
net  recharge  was  presented.  The  net  recharge  was 
the  algebraic  sum  of  intermittent  additions  through 
vertical  seepage  and  continuous  abtraction  through 
evapotranspiration  A  solution  to  the  linearized 
Boussinesq's  equation  with  net  recharge  as  de- 
scribed above  was  obtained  in  a  series  form,  from 
which  the  expected  value  and  the  standard  devi- 
ation of  water  table  height  was  then  calculated 
(Sims-ISWS) 
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Modeling  of  subsurface  flow  relies  upon  the  nu- 
merical solution  of  the  diffusion  equation.  The 
analysis  of  regional  flow  involves  the  use  of  net- 
works with  many  nodes  and  hence  requires  the 
final  solution  of  an  equivalent  linear  algebraic 
problem  with  a  large  number  of  unknowns.  These 
unknowns  are  the  values  of  the  potential  head  on  a 
set  of  nodes  belonging  to  the  flow  region  and 
specified  'a  priori'.  Recently  a  new  semi-iterative 
approach  based  on  a  modified  conjugate  gradient 
(MCG)  has  been  developed  and  applied  to  solve 
finite  difference  and  finite  element  equations.  In 
this  paper  a  short  review  and  an  account  of  the 
properties  of  the  gradient  methods  was  provided 
using  a  geometric  interpretation.  It  was  proven 
that  for  structured  band  matrices  MCG  may  still 
be  quickly  convergent  irrespective  of  the  diagonal 
dominance  of  A,  and  that  MCG  turns  out  to  be 
very  useful  to  refine  the  solution  to  ill-conditioned 
systems  obtained  with  direct  solution  methods. 
(See  also  W80-06858)  (Sims-ISWS) 
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The  modeling  of  unsaturated  groundwater  zones 
has  received  increased  attention  in  recent  years.  As 
the  Environmental  Protection  Agency  and  other 
authorities  have  recognized  the  potential  hazards 
from  uncontrolled  dumping,  tracing  of  toxic  con- 
taminants is  becoming  a  major  concern.  A  similar 
concern  has  developed  for  study  of  leakage  of  low 
level  radioactive  material  from  tanks  that  have 
outlived  their  design  life.  The  purpose  of  this  paper 
was  to  review  a  number  of  models  for  vadose  zone 
modeling  and  discuss  computational  aspects.  It  ap- 
pears that  the  technology  is  in  hand  to  simulate 
most  of  the  highly  nonlinear  problems  in  this  area. 
However,  computer  time  is  a  significant  problem 
when  actual  field  simulations  are  required,  particu- 
larly as  long  time  simulations  are  necessary.  (See 
also  W80-06858)  (Sims-ISWS) 
W80-06865 


NON-LINEAR  GROUNDWATER  FLOW  SIMU- 
LATION, 

Soil  Mechanics  Lab.,  Delft  (The  Netherlands). 
F.  B.  J.  Barends. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  2.56-2.65,  1980.  4  Fig,  6  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Groundwater  movement,  'Seepage, 
•Model  studies,  Mathematical  models,  Finite  ele- 
ment analysis,  Porosity,  Hydraulic  conductivity, 
Drag,  Reynolds  number,  Wells,  Water  wells, 
Dikes,  Groundwater,  Soil  water,  Soil  water  move- 
ment, Nonlinear  flow. 

The  transport  process  of  water  through  a  porous 
soil  is  governed  by  a  relationship  between  the  flux 
and  the  pressure  gradient.  Nonlinear  effects  arise  at 
low  gradients  (clayey  soils)  and  at  high  fluxes 
(coarse  gravel  beds).  A  linearization  technique  was 
suggested  to  incorporate  these  effects.  Another 
phenomenon  in  porous  flow  is  geometric  nonlin- 
earity  in  the  form  of  moving  boundaries  (phreatic 


surface).  Phreatic  storage  can  be  important,  par- 
ticularly for  transient  problems.  The  mathematical 
formulation  of  the  free  surface  behavior  was  ex- 
tended, and  the  numerical  treatment  of  transient 
free  surface  problems  was  discussed  with  the  em- 
phasis on  stability  and  accuracy.  A  third  aspect  is 
nonlinearity  in  the  general  equation  of  motion  of 
pore  fluids  in  aquifers,  which  can  completely  be 
included  by  a  quite  simple  transformation,  whereas 
the  governing  equation  of  motion  is  still  Laplacian 
but  now  with  respect  to  the  exponential  of  the 
piezometric  head  multiplied  by  the  sol-called  coef- 
ficient of  nonlinearity.  (See  also  W80-06858)  (Sims- 
ISWS) 
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This  paper  was  concerned  with  the  problem  of 
estimating  the  parameter  function  in  the  diffusion- 
type  equation  subject  to  the  initial  and  boundary 
conditions.  The  finite  element  equations  developed 
in  this  paper  reduce  to  simpler  forms  which  are 
valid  under  conditions  of  steady  state.  These 
steady  state  equations  have  been  used  in  conjuction 
with  a  statistical  parameter  estimation  procedure  to 
determine  the  transmissivities  of  a  hypothetical 
aquifer  and  are  being  currently  used  to  determine 
the  transmissivities  of  the  Cortaro  Aquifer  in 
southern  Arizona.  (See  also  W80-06858)  (Sims- 
ISWS) 
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The  solution  for  the  drawdown  distribution  in  an 
aquifer  given  the  aquifer  parameters,  storativity 
and  transmissivity,  is  straightforward  and  is  called 
a  'direct  problem'.  The  problem  of  estimating  the 
distribution  of  aquifer  parameters,  based  on  a 
record  of  the  drawdowns  in  different  observation 
wells  in  a  pumping  test,  is  a  complicated  problem 
and  is  called  an  'inverse  problem'  Sreenivasulu 
and  Labadie  have  presented  an  exhaustive  review 
of  the  earlier  contributions.  The  present  work  was 
another  attempt  in  this  direction  drawing  its  inspi- 
ration from  Newton-Raphson's  method  for  solu- 
tion of  equations.  (See  also  W80-06858)  (Sims- 
ISWS) 
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The  multiple  leaky  aquifers  analysis  for  the  solu- 
tion of  problems  related  to  regional  studies  is  nor- 
mally executed  by  modeling  them  in  a  computer. 
The  resolution  of  the  exact  differential  equations  is 
inconvenient:  it  does  not  correspond  to  the  existing 
field  data  quality,  so  it  became  advantageous  to 
model  approximate  differential  equations.  Given 
the  complexity  of  the  analysis  of  multiple  leaky 
aquifers,  within  the  elastic  theory  some  hypotheses 
have  been  used  to  simplify  the  mathematical  for- 
mulation of  the  problem.  In  this  work,  the  differen- 
tial equations  proposed  by  Herrera  for  the  multiple 
leaky  aquifers  system  analysis  for  large  values  of 
operation  time  were  analyzed  by  means  of  the 
finite  element  method.  It  was  concluded  that  the 
application  of  the  finite  element  method  to  the 
analysis  of  multiple  leaky  aquifers  permits  one  to 
obtain  acceptable  results  with  the  precision  re- 
quired for  this  type  of  problem.  (See  also  W80- 
06858)  (Sims-ISWS) 
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Descriptors:  'Aquifer  characteristics,  'Model  stud- 
ies, 'Mathematical  models,  'Finite  element  analy- 
sis, Numerical  analysis,  Analytical  techniques, 
Equations,  Groundwater,  Groundwater  move- 
ment, Aquifers,  Hydraulic  conductivity,  Pressure 
head,  Wells,  Water  wells,  Water  levels,  Hydrol- 
ogy- 

At  the  present  time  it  can  be  safely  said  that  the 
capability  of  the  finite  element  approach  to  simu- 
late phenomena  governed  by  partial  differential 
equations  has  brought  'numerical'  errors  within 
desirable  bounds.  By  some  accounts  it  is  believed 
that  the  modeling  precision  has  outgrown  our  pres- 
ent capability  to  provide  accurate  data,  the  acquisi- 
tion of  which  is  associated  with  high  field  oper- 
ations and  management  costs.  In  this  regard  the 
need  has  been  sensed  for  a  direct  association  be- 
tween the  level  of  accuracy  of  the  simulated  state- 
variable  response  and  the  accuracy  of  the  required 
data.  An  iterative  procedure  was  developed  and 
applied  in  a  hypothetical  groundwater  aquifer  ex- 
ploitation problem.  The  intention  was  to  identify 
invariants  in  an  aquifer  that  could  be  used  for  an 
unbiased  characterization  of  a  site  for  a  possible 
future  exploitation.  More  than  a  mere  enhancement 
of  the  analytic  capability,  the  proposed  model  pro- 
vides an  effective  means  to  improve  the  decision- 
making process,  both  in  terms  of  accuracy  and 
reliability  in  the  decision,  and  in  terms  of  an  effec- 
tive control  of  the  associated  costs  involved  in 
reaching  that  decision.  (See  also  W80-06858) 
(Sims-ISWS) 
W80-06872 


NUMERICAL  ANALYSIS  OF  MULTIPLE 
LEAKY  AQUIFERS  FOR  LARGE  VALUES  OF 
TIME, 

Universidad  Autonoma  Metropolitana,  Iztapalapa, 

Mexico  City.  Dept.  de  Ingenieria. 

L.  R.  Rodarte. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 


DARCY  AND  FORCHHEIMER  FLOWS  TO- 
WARDS WELLS  WITH  STORAGE  IN  CON- 
FINED AND  SEMI-CONFINED  AQUIFERS, 

Indian  Inst,  of  Tech.,  Kharagpur  (India).  Dept.  of 

Civil  Engineering. 

B.  S.  Rama  Rao. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May   19-23, 
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1980.  p  2.111-2.126,  1980.  5  Fig,  4  Tab,  9  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Aquifer  characteristics,  'Mathemat- 
ical models,  'Finite  element  analysis,  'Ground- 
water movement,  Aquifers,  Darcys  law,  Water 
wells,  Underground  storage,  Model  studies,  Ana- 
lytical techniques,  Analysis,  Drawdown,  Hydro- 
geology,  Water  table,  Hydraulic  conductivity, 
Mathematical  studies,  Forchheimer  flows,  Matri- 
ces. 

This  paper  presented  the  results  of  an  extensive 
study  of  flow  towards  wells  with  storage.  The 
well-aquifer  system  was  simulated  by  a  finite  ele- 
ment model.  The  study  included  confined  and 
semi-confined  aquifers,  fully  penetrating  and  par- 
tially screened  wells,  and  Darcy  (linear)  and 
Forchheimer  (nonlinear)  flow  conditions.  Different 
combinations  of  aquifers,  wells,  and  the  flow  con- 
ditions were  simulated.  The  time  at  which  the 
effect  of  well  storage  on  the  drawdowns  becomes 
insignificant  can  be  obtained  from  the  tables  pre- 
sented. For  all  observations  taken  before  such  time, 
the  type  curves  considering  the  well  storage  have 
to  be  used  in  the  estimation  of  the  aquifer  storati- 
vity  and  transmissivity.  These  parameters  may  be 
roughly  evaluated  by  the  curve  matching  methods. 
Using  them  as  initial  guess  values,  the  finite  ele- 
ment models  developed  can  be  implemented  on  a 
digital  computer.  The  drawdown  history,  so  simu- 
lated, can  be  compared  to  the  observed  drawdown 
history,  and  the  parameters  can  be  adjusted  by  an 
iterative  procedure  to  minimize  the  deviations  be- 
tween the  observed  and  the  simulated  drawdowns, 
based  on  an  appropriate  error  norm.  This  leads  one 
to  a  special  problem  of  parameter  estimation.  (See 
also  W80-06858)  (Humphreys-ISWS) 
W80-06873 


FINITE  ELEMENT  SOLUTIONS  FOR  UNCON- 
FINED  AQUIFER  POLLUTION  FROM  SUR- 
FACE RECHARGE, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06874 


AN  EXPANDED  SOLUTE  TRANSPORT 
MODEL  FOR  SIMULATING  GROUNDWATER 
CONTAMINATION  EPISODES, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W80-06875 


BEHAVIOR  OF  SEAWATER   INTRUSION  IN 
LAYERED  COASTAL  AQUIFERS, 

Kobe  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-06879 


COASTAL       SEAWATER       INTRUSION:       A 
MOVING  BOUNDARY  PROBLEM, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06880 


SIMULATION  OF  THE  TRANSIENT  POSI- 
TION OF  THE  SALTWATER  INTRUSION  IN 
THE  COASTAL  AQUIFER  NEAR  MADRAS 
COAST, 

Technische  Hochschule,  Aachen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2L. 
W80-06881 


FINITE  ELEMENT  METHOD  IN  SOLVING 
SOME  UNUSUAL  PROBLEMS  OF  INFILTRA- 
TION IN  POROUS  MEDIA, 

Polytechnical  Inst,  of  Bucharest  (Rumania).  Dept. 

of  Hydraulics. 

J.  Florea,  I.  Seteanu,  and  R.  Popa. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May   19-23, 


1980.  p  2.239-2.248,  1980.  8  Fig,  3  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Infiltration,  'Seepage,  'Porous 
media,  'Model  studies,  Mathematical  models, 
Finite  element  analysis,  Numerical  analysis,  Simu- 
lation analysis,  Analytical  techniques,  Dams, 
Dikes,  Groundwater  movement,  Groundwater, 
Drawdown,  Soil  water. 

The  use  of  the  finite  differences  method  proves  to 
be  difficult  in  solving  some  problems  of  infiltration, 
especially  when  the  flow  domain  is  initially 
unkown  and  the  actual  shape  of  the  free  surface 
(water  table)  is  to  be  derived  only  after  the  compu- 
tational iterative  process  is  finished.  Similarly,  the 
seepage  discharge  prediction  from  an  aquifer 
through  the  dock  walls  during  construction  stage, 
by  taking  into  consideration  the  capillary  pressure 
effect  in  the  separation  zone  between  saturated  and 
unsaturated  domains,  proves  the  finite  element 
method  to  be  more  suitable  for  solving  the  above- 
mentioned  problems.  For  determining  the  ground- 
water table  drawdown  because  of  dock  drainage, 
the  proposed  mathematical  model  consists  of  a 
succession  of  two-dimensional  boundary-value 
problems  on  a  time-variable  domain  that  are  solved 
by  the  finite  element  method  and  time-iterative 
integration  Several  study  cases  of  practical  inter- 
est were  analyzed,  and  the  numerical  results  were 
presented.  (See  also  W80-06858)  (Sims-ISWS) 
W80-06883 


MODELLING  OF  LANDFILL  LEACHATE  MI- 
GRATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  5B. 

W80-06884 


SIMULATION  OF  SHARP  FRONTS  IN  TWO 
DIMENSIONS  WITH  FINITE  ELEMENT 
TECHNIQUES, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering 

O  K.  Jensen,  and  B.  A.  Finlayson. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  5.169-5.180,  1980.  7  Fig,  2  Tab,  6  Ref. 
Science  and  Education  Administration.  New  Or- 
leans, LA. 

Descriptors:  'Finite  element  analysis,  'Porous 
media,  'Model  studies,  'Flow,  Analytical  tech- 
niques, Simulation  analysis.  Analysis,  Mathemat- 
ical models,  Convection,  Diffusion,  Pumping.  Oil 
recovery  processes. 

A  new  solution  technique  was  developed  and 
tested  on  a  representative  model  of  enhanced  oil 
recovery  processes,  that  has  similar  numerical  diffi- 
culties to  those  of  the  full  model.  For  application 
to  aoil  field  analyses,  the  differential  equations  are 
solved  in  two  spatial  dimensions  and  time.  A  pro- 
gram was  developed  with  the  necessary  algorithms 
for  the  new  technique.  The  improved  calculation 
procedure  enables  one  to  describe  sharp  changes  in 
the  concentration  as  very  high  concentration  gra- 
dients must  be  represented.  For  steady-state  prob- 
lems, such  a  representation  requires  a  fine  mesh 
near  the  steep  gradient.  The  new  solution  tech- 
nique can  solve  the  model  accurately  for  physical- 
ly realistic  parameters  and  the  method  shows  po- 
tential cost  savings  by  a  factor  of  10  compared  to 
more  conventional  methods.  (See  also  W80-O6894) 
(Humphreys-ISWS) 
W80-06917 


ELASTIC  GRID  DEFORMATION  FOR 
MOVING  BOUNDARY  PROBLEMS  IN  TWO 
SPACE  DIMENSIONS, 

Thayer  School  of  Engineering,  Hanover,  NH. 
D.  R.  Lynch,  and  K.  O'Neill. 

In:  Finite  Elements  in  Water  Resources,  Volume  2: 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  Mav  19-23. 
1980.  p  7.111-7.120,  1980.  5  Fig,  8  Ref.  Scie'nce  and 
Education  Administration,  New  Orleans.  LA.  NSF 
ENG-7908076. 


Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Boundary  processes.  'Flow.  Elastic 
deformation,  Free  surfaces,  Analytical  techniques, 
Freezing,  Convection,  Diffusion,  Mathematical 
studies,  Movement,  Heat  flow,  Saturated  soils, 
Boundaries(Surfaces),  Moving  boundary,  Grids, 
Stefan  problem. 

This  paper  contributed  to  the  development  of  basic 
simulation  techniques  needed  to  deal  effectively 
with  deforming  finite  element  meshes.  The  authors 
focused  on  the  one-phase  Stefan  problem  in  two 
space  dimensions,  which  is  a  reasonable  first  ap- 
proximation for  the  freezing  process  in  coarse, 
saturated  soils  with  negligible  moisture  movement. 
Two-dimensional  simulation  of  the  one-phase 
Stefan  problem  was  demonstrated,  using  a  general- 
ized elasticity  formulation  for  the  determination  of 
grid  deformation.  Large  deformations  and  defor- 
mation rates  were  achieved  without  generating 
instability  or  unreasonable  solutions.  The  method 
appears  to  be  applicable  to  other  types  of  moving 
boundary  simulations  in  which  the  character  of  the 
solution  cannot  be  conveniently  specified  before- 
hand (See  also  W80-06894)  (Humphreys-ISWS) 
W80-06934 
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EFFECT  OF  EXCHANGEABLE  SODIUM  PER- 
CENTAGE, CATION  EXCHANGE  CAPACITY, 
AND  SOIL  SOLUTION  CONCENTRATION  ON 
SOIL  ELECTRICAL  CONDUCTIVITY, 

Volcani  Inst  of  Agricultural  Research.  Bet-Dagan 

(Israel)  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  2K 

W80-06487 


SOME  ACCURATE  NUMERICAL  SOLUTIONS 
OF  THE  SOIL-WATER  DIFFUSION  EQUA- 
TION, 

Griffith  Univ..  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
R.  D  Braddock,  and  J-Y  Parlange. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  3,  p  656-658,  May-June  1980.  1  Fig,  2  Tab,  11 
Ref 

Descriptors:  'Diffusion,  'Infiltration.  'Soil  water 
movement.  'Mathematical  models,  Analytical 
techniques,  Analysis,  Mathematical  studies,  Equa- 
tions, Numerical  analysis,  Soil  water,  Percolation, 
Runge-Kutta  techniques.  Horizontal  diffusion. 

Some  accurate  numerical  solutions  were  obtained 
for  the  soil-water  diffusion  equation.  The  method 
replaces  the  two  end-point  boundary  value  prob- 
lem with  a  standard  initial  value  problem  and  uses 
iteration  to  select  the  appropriate  initial  slope.  The 
results  obtained  were  accurate  to  seven  significant 
figures,  and  the  solution  exhibited  a  wetting  front 
with  a  sharp  corner  and  foot  at  the  leading  edge  of 
the  front  The  corner  and  foot  highlighted  ones 
ignorance  of  the  processes  by  which  water  perco- 
lates the  soil  at  low  concentrations  (Humphrevs- 
ISWS) 
W80-06491 


ON  THE  FORCE-RESTORE  METHOD  FOR 
PREDICTION  OF  GROUND  SURFACE  TEM- 
PERATURE, 

Connecticut   Univ.,   Storrs    Dept    of  Civil   Engi- 
neering. 
J.  D.  Lin. 

Journal  of  Geophysical  Research.  Vol  85,  No  C6. 
p  3251-3254,  June  20,  1980.  3  Fig,  12  Ref  NASA 
NSG-5346. 

Descriptors:  'Soil  temperature.  'Mathematical 
models.  'Cycles.  'Forecasting.  Soil  physical  prop- 
erties. Conductivity,  Thermal  capacity.  Heat  ther- 
mal radiation.  Heat  balance.  Soil  moisture.  Tem- 
perature, Heat  transfer.  Thermal  properties.  Heat 
flow.  Photopenodism,  On-site  investigations.  Mea- 
surement, Mathematical  studies.  Rain,  Statistical 
models.  Variability,  Correlation  analysis.  Fluctu- 
ations, Arizona,  Georgia. 

The  efficiency  and  accuracy  of  the  prediction  of 
the  diurnal  variation  of  ground  surface  tempera- 
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ture  by  the  force-restore  method  was  tested  against 
two  sets  of  field-measured  data  from  Arizona  and 
Georgia.  The  rate  equation  for  the  ground  surface 
temperature  (Tg)  was  rederived  as  one-half  the 
sum  of  T  as  a  function  of  time  plus  T  as  a  function 
of  sigma  (depth)  and  time.  The  effect  of  the  sigma 
layer  thickness  was  investigated  by  a  numerical 
experiment  and  a  small  but  finite  sigma  value  was 
found  to  underpredict  the  diurnal  amplitude  of  the 
ground  surface  temperature  Alpha  (which  is  the 
sum  of  one  plus  sigma  divided  by  the  damping 
depth  of  the  diurnal  temperature  wave)  was  also 
found  to  be  incapable  of  adjustment  by  changing 
the  value  of  heat  capacity.  The  ground  surface 
temperature  was  measured  at  a  soil  depth  of  1  cm 
in  Arizona  and  0.5  cm  in  Georgia  and  the  results 
were  in  good  agreement  with  the  mathematical 
simulations.  The  method  has  a  systematic  tendency 
to  overpredict  or  underpredict  the  ground  surface 
temperature  at  night,  but  responds  satisfactorily  to 
rain  events.  (Sidney-IPA) 
W80-06551 


SELF-DIFFUSION  AND  VISCOSITY  OF 
WATER  IN  CLAYS, 

Science  and   Education   Administration,   Albany, 

CA.  Western  Regional  Research  Center. 

D.  Stigter. 

Soil  Science,  Vol  130,  No  1,  p  1-6,  July  1980.  4 

Fig,  13Ref. 

Descriptors:  'Soil  water  movement,  *Clays,  'Vis- 
cosity, 'Mathematical  models,  Diffusion,  Model 
studies,  Analytical  techniques,  Theoretical  analy- 
sis, Flow,  Earth-water  interfaces,  Stokes  law,  Flow 
around  objects. 

The  hydrodynamics  of  a  sphere  moving  through  a 
viscous  liquid  inside  a  slit  was  discussed.  The  ef- 
fects of  the  walls  were  approximated  by  an  image 
method.  The  correction  of  the  diffusion  coefficient 
of  the  sphere  depends  on  the  ratio  of  the  slit  width 
and  the  radius  of  the  sphere.  The  theory  was 
applied  to  the  self-diffusion  of  water  in  swollen 
clays.  Using  the  Stokes  radius  of  a  water  molecule, 
the  wall  effects  partially  explain  the  reported  de- 
crease of  self-diffusion  in  thin  mterlamellar  water 
layers.  The  residual  decrease  corresponds  to  the 
immobilization  of  a  small  amount  of  water,  of  the 
order  of  half  a  monolayer  at  the  clay-water  inter- 
face. This  is  about  equal  to  the  commonly  assumed 
hydration  of  the  exchangeable  cations.  This  inter- 
pretation of  available  data  implies  that  there  is  no 
significant  increase  in  the  viscosity  of  the  remain- 
ing interlamellar  water  and  that  there  is  no  signifi- 
cant viscoelectric  effect  near  charged  clay  sur- 
faces. (Humphreys-ISWS) 
W80-06613 


PORE  VOLUME  DISTRIBUTION  AND  CURVE 
OF  WATER  CONTENT  VERSUS  SUCTION  OF 
POROUS  BODY:  3.  THE  EFFECT  OF  PORE 
STRUCTURE, 

Tokyo  University  (Japan).  Lab.  of  Soil  Hydrology. 
M.  Nakano. 

Soil  Science,  Vol  130,  No  1,  p  7-10,  July  1980.  4 
Fig,  9  Ref. 

Descriptors:  *Porous  media,  'Mathematical 
models,  'Moisture  content,  'Drying,  Pore  water, 
Analytical  techniques,  Analysis,  Model  studies, 
Pores,  Theoretical  analysis,  Interstices,  Pore  pres- 
sure, Aquifers,  Foreign  research,  Suction. 

This  paper  presented  equations  of  drying  curves 
proposed  for  a  higher  range  of  a  factor  that  relates 
to  pore  structure  and  that  predicts  the  effects  of 
pore  structure  of  porous  bodies  on  the  relation- 
ships between  water  content  and  suction.  Equa- 
tions representing  the  relationship  between  water 
content  and  suction  were  derived  theoretically  on 
porous  bodies  having  developed  structure,  using  a 
previously  published  model.  The  resulting  equa- 
tions showed  the  curves  on  which  the  minimum 
fraction  of  the  total  apparent  water  volume,  which 
is  retained  in  dimensionless  suction  range  H  to  H 
+  Delta  H  or  log  H  to  log  H  +  Delta  log  H, 
appeared  at  a  certain  suction  by  the  effect  of  the 
pore  structure  factor.  (See  also  W76- 12984  and 
W77-00162)  (Humphreys-ISWS) 
W 80-066 14 


THE  PHYSICAL  PROPERTIES  OF  SOME 
ERODED  SOILS  OF  SOUTHEASTERN  NIGE- 
RIA, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2J. 
W80-06615 


FINITE  ELEMENT  ANALYSIS  OF  EFFLUENT 
FLOW  FROM  SUBSURFACE  SEWAGE  DIS- 
POSAL FIELDS, 

Minnesota  Univ.,  St.  Paul. 

For  primary   bibliographic   entry   see   Field   5D. 

W80-06623 


A  PREDICTOR-CORRECTOR  ALTERNATING- 
DIRECTION  IMPLICIT  METHOD  FOR  TWO- 
DIMENSIONAL  UNSTEADY  SATURATED-UN- 
SATURATED  FLOW  IN  POROUS  MEDIA, 

Munich  Univ.  (Germany,  F.  R.).  Inst,  fuer  Numer- 

ische  and  Instrumentelle  Mathematik. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-06630 


COMPARISON  OF  CALCULATED  AND  IN 
SITU  MEASURED  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
B.  K.  Khosla. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  325-332, 
July  1980.  6  Fig,  2  Tab,  13  Ref. 

Descriptors:  'Hydraulic  conductivity,  'On-site  in- 
vestigations, 'Model  studies,  Mathematical  models, 
Groundwater,  Groundwater  movement,  Unsatu- 
rated flow,  Soil  water,  Soil  water  movement,  Mea- 
surement, Theoretical  analysis,  Equations,  Irriga- 
tion, Drainage,  Soil  properties,  Soil  science. 

Unsaturated  hydraulic  conductivity  of  an  alluvial 
sandy  loam  soil,  classified  as  Haplustalf,  was  deter- 
mined in  situ  by  following  internal  drainage  in  an 
initially  wetted  profile  over  a  period  of  79  days. 
Soil  moisture  content  of  various  layers  was  deter- 
mined on  several  days  within  this  period,  and  soil 
suction  was  recorded  at  various  depths  to  obtain 
hydraulic  gradients.  The  hydraulic  conductivity  at 
different  depths  was  obtained  using  Darcy's  equa- 
tion, and  experimentally  determined  values  of  hy- 
draulic conductivity  for  the  entire  depth  of  120  cm 
were  represented  by  a  single  empirical  relationship: 
K  =  5.13  x  10  to  the  minus  10th  power  exp(58.27 
theta)  cm/day.  The  profile  features  within  this 
depth  did  not  exhibit  any  distinct  textural  or  struc- 
tural variations.  The  calculated  hydraulic  conduc- 
tivity using  Campbell's  equation,  which  requires 
only  knowledge  of  the  soil  moisture  characteristic 
and  saturated  hydraulic  conductivity,  agreed  close- 
ly to  the  field-measured  values.  (Sims-ISWS) 
W 80-06631 


EVALUATING     HYDRODYNAMIC     DISPER- 
SION COEFFICIENTS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W80-06634 


PARTICULAR  SOLUTIONS  TO  THE  PROB- 
LEM OF  HORIZONTAL  FLOW  OF  WATER 
AND  AIR  THROUGH  POROUS  MEDIA  NEAR 
A  WETTING  FRONT, 

Cold    Regions   Research    and    Engineering    Lab., 

Hanover,  NH. 

Y.  Nakano. 

Advances  in  Water  Resources,  Vol  3,  No  2,  p  81- 

84,  June  1980.  9  Ref. 

Descriptors:  'Unsaturated  flow,  'Air-water  inter- 
faces, 'Mathematical  models,  'Flow,  Porous 
media,  Wetting,  Darcys  law,  Theoretical  analysis, 
Equations,  'Two-Phase  flow,  'Singularities,  Wet- 
ting fronts,  Air  flow. 

Particular  solutions  to  the  problem  of  horizontal 
flow  of  water  and  air  through  homogeneous 
porous  media  were  derived,  and  regularity  proper- 
ties of  the  solutions  were  presented.  It  was  found 
that  a  singularity  occurs  in  the  solutions  at  the 
wetting  fronts.  Effects  of  air  flow  on  water  flow 
were  discussed.  (Visocky-ISWS) 


W80-06682 


SIMULATION  OF  SOIL  WATER  AND  SALT 
REGIMES  DURING  TRICKLE  IRRIGATION, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  3F. 

W80-06688 


VOLUMES  OF  SEA  WATER  FILTERED 
THROUGH  EASTERN  CAPE  SANDY  BEACH- 
ES, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

A.  McLachlan. 

South  African  Journal  of  Science  (Johannesburg), 
Vol  75,  No  2,  p  75-79,  1979.  3  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Sea  water,  'Volume,  'Filtration, 
•Beaches,  'Microorganisms,  Digestion,  Water  pu- 
rification, Water  pollution,  Sands,  Dunes,  Filters, 
Particle  size,  Percolation,  Infiltration,  Saturation, 
Mode  of  action,  Percolating  water.  Porosity, 
Voids,  Organic  compounds,  Ocean  waves,  Marine 
biology,  Tides,  Drainage,  Path  of  pollutants,  Bio- 
degradation,  Winds,  Evaluation,  Cycling  nutrients, 
Mathematical  studies,  'South  Africa. 

Approximate  figures  for  the  volumes  of  sea  water 
percolating  through  three  sandy  South  African 
beaches  were  obtained  to  aid  in  the  study  of  the 
nutrient  cycling  of  these  beaches.  The  meio-  and 
microfauna  in  the  sand  break  down  huge  quantities 
of  dissolved  and  particulate  matter  deposited  by 
wave  action  onto  the  beaches.  The  sea  water  vol- 
umes which  flush  into  the  sand  by  each  wave  are 
mediated  by  the  tidal  cycle,  the  texture  of  the  sand, 
the  direction  of  winds  and  swells,  the  sheltering  of 
the  beach,  and  the  slope  of  the  beach.  The  pore 
space  volume  is  estimated  by  a  wedge  representing 
the  total  volume  of  sand  that  can  receive  water 
(saturation  gap).  The  volume  of  water  filtered 
through  the  sand  is  given  by  linear  interpolation  of 
swash  lengths  and  frequencies.  The  average  filtra- 
tion volume  of  the  Maitland  River  and  Blue  Water 
Bay  readings  resulted  in  an  approximation  of  10 
cubic  meters  of  shore  per  day  for  eastern  Cape 
beaches.  The  average  drainage  speed  is  about  0.3 
to  0.4  milliliter  per  second  so  that  water  would 
spend  about  22  hours  in  the  sand,  which  is  suffi- 
cient time  for  the  particulate  organic  matter  to  be 
digested.  The  volumes  of  percolated  sea  water 
recorded  were  between  3.8  to  15.2  cubic  meters 
per  day  which  is  about  double  the  values  for 
American  beaches  which  experience  less  tidal  ac- 
tivity. (Sidney-IPA) 
W80-06722 


SPATIAL  VARIABILITY  OF  RANGELAND  IN- 
FILTRATION RATES, 

Utah  State  Univ.,  Logan.  Watershed  Science  Unit. 
E.  P.  Springer,  and  G  F.  Gifford. 
Water  Resources  Bulletin,  Vol  16,  No  3,  p  550-552, 
June  1980.  2  Tab,  7  Ref. 

Descriptors:  'Infiltration  rates,  'Spatial  distribu- 
tion, 'Land  use,  'Ranges,  'Idaho,  Correlation 
analysis,  Statistical  methods,  Infiltration,  Runoff, 
Vegetation  effects,  Precipitation  excess,  Normal 
distribution,  Log  normal  distribution. 

Spatial  variability  of  infiltration  rates  was  exam- 
ined for  a  site  in  southern  Idaho.  Data  used  repre- 
sented 13  sampling  dates  over  a  5-year  period. 
Samples  initially  were  taken  within  a  native  big 
sagebrush  community,  again  after  plowing  and 
seeding  to  crested  and  intermediate  wheatgrass, 
and  then  while  the  seeded  area  was  being  grazed 
by  domestic  livestock.  Results  indicate  that  either  a 
normal  or  log  normal  distribution  may  be  adequate 
for  describing  measured  infiltration  rates.  (Vi- 
socky-ISWS) 
W80-06754 


FIELD  DETERMINATIONS  OF  SOIL  HY- 
DRAULIC PROPERTIES  FOR  STATISTICAL 
ANALYSES, 

Agricultural    Research   Organization,   Bet    Dagan 
(Israel).  Div.  of  Soil  Physics. 
D.  Russo,  and  E.  Bresler. 
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Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  697-702,  July-August  1980.  6  Fig,  3  Tab, 
34  Ref. 

Descriptors:  *Soil  properties,  'Hydraulic  proper- 
ties, 'Statistical  methods,  Monte  Carlo  method, 
Spatial  distribution,  Variability,  Hydraulic  conduc- 
tivity, Statistical  models,  Drainage,  Unsteady  flow, 
Soil  water,  Retention,  Permeameters,  Moisture 
content,  Pressure  head. 

A  procedure  for  repetitive  determinations  of  soil 
hydraulic  properties  was  based  on  the  assumption 
that  the  functional  relationships  between  soil  water 
content  (theta)  and  soil  water  pressure  head  (h), 
and  between  the  hydraulic  conductivity  (K)  and  h, 
can  be  expressed  mathematically.  The  parameters 
in  the  mathematical  expression  are:  saturated  hy- 
draulic conductivity  (K  sub  s)  and  water  content 
(theta  sub  s),  residual  (or  irreducible)  water  con- 
tent (theta  sub  r),  water  entry  value  of  h  (h  sub  w), 
and  the  parameters  eta  and  beta,  characterizing  the 
pore  size  distribution  of  the  soil.  Values  of  K  sub  s 
and  h  sub  w  are  measured  by  the  air-entry  permea- 
meter  of  H.  Bouwer.  The  parameters  eta  and  beta 
were  calculated  with  measured  values  of  K  sub  s,  h 
sub  w,  theta  sub  s,  theta  sub  r,  and  the  sorptivity, 
S,  as  measured  by  C.  Dirksen's  method.  The  vari- 
ability in  the  determination  of  the  K(theta)  func- 
tion was  evaluated  in  the  field,  from  30  meas- 
urements of  each  of  the  6  parameters  made  in  a 
single  2-by-2  m  site.  This  variability  is  smaller  than 
the  variability  of  K(theta)  as  calculated  from  a 
simulation  of  a  transient  drainage  The  K(h)  and 
theta(h)  functions  are  rapidly  obtained  and  thus 
suitable  for  performing  large  numbers  of  meas- 
urements for  the  determination  of  the  probability 
density  functions  (and  joint  probability  density 
functions)  of  the  soil  hydraulic  conductivity, 
K(theta),  and  soil  water  retentivity,  h(theta),  func- 
tions. (Viscocky-ISWS) 
W80-06763 


EXPERIMENTAL  AND  MATHEMATICAL  DE- 
SCRIPTION OF  NONADSORBED  SOLUTE 
TRANSFER  BY  DIFFUSION  IN  SPHERICAL 
AGGREGATES, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
P.  S.  C.  Rao,  R.  E.  Jessup,  D.  E.  Rolston,  J.  M. 
Davidson,  and  D.  P.  Kilcrease. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  684-688,  July-August  1980.  2  Fig,  2  Tab, 
16  Ref,  1  Append. 

Descriptors:  *Soil  water,  'Soil  science,  'Model 
studies,  'Laboratory  tests,  Theoretical  analysis, 
Diffusion,  Chlorine,  Mathematical  models,  Analyt- 
ical techniques,  Analysis,  Calibrations,  Soil  water 
movement,  Tracers,  Porous  media,  Model  verifica- 
tion, Tritiated  water,  Aggregated  soils.  Solute 
transport. 

Diffusion  of  nonadsorbed  solutes  (3H20  and  36C1(- 
))  out  of  two  sizes  of  porous  ceramic  spheres  (0.55- 
and  0.75-cm  radius)  was  measured.  These  data 
were  analysed  to  provide  independent  estimates  of 
the  input  parameters  required  in  two  simulation 
models  for  describing  solute  transport  in  aggregat- 
ed porous  media  with  distinct  mobile  and  stagnant 
pore-water  regions.  Tracer-saturated  porous 
spheres  were  placed  in  tracer-free  0.01N  CaC12 
solution,  and  the  rate  of  tracer  diffusion  out  of  the 
porous  spheres  was  measured  by  monitoring  the 
increase  in  tracer  concentration  with  time  in  the 
external  electrolyte  solution.  Experimental  results 
were  analyzed  using  two  mathematical  models. 
Fick's  second  law,  written  in  spherical  coordinates, 
formed  the  basis  for  Model  I.  In  Model  II,  the 
time-rate  of  solute  transfer  into  or  out  of  the 
porous  spheres  was  assumed  to  be  proportional  to 
the  difference  in  tracer  concentration  inside  and 
outside  the  porous  spheres.  The  analytical  solution 
to  Model  I  for  given  initial  and  boundary  condi- 
tions was  substituted  into  Model  II,  to  derive  an 
explicit  expression  relating  the  empirical  mass 
transfer  rate  coefficient  (alpha)  in  Model  II  and 
known  physical  constants  of  the  system.  This  theo- 
retical analysis  indicated  that  the  alpha  value  is 
dependent  upon  the  sphere  radius,  time  of  diffu- 
sion, volumetric  water  contents  inside  and  outside 
the  sphere,  and  the  molcular  diffusion  coefficient. 
Over  a  range  of  experimental  conditions,  excellent 


agreement    was   found   between    measured   alpha 
values  and  those  calculated  using  the  analytic  ex- 
pression developed.  (Humphreys-ISWS) 
W80-06764 


SCALING  SOIL  HYDRAULIC  PROPERTIES 
OF  A  HETEROGENEOUS  FIELD, 

Agricultural    Research   Organization,    Bet    Dagan 

(Israel).  Div.  of  Soil  Physics. 

D.  Russo,  and  E.  Bresler. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  4,  p  681-684,  July-August  1980.  2  Fig,  12  Ref. 

Descriptors:  'Soil  moisture,  'Moisture  content, 
'Soil  properties,  'Hydraulic  conductivity,  'Statis- 
tical models.  On-site  data  collections.  Pressure 
head,  Saturation,  Saturated  soils,  Permeability,  Re- 
gression analysis,  Spatial  distribution,  Variability, 
Heterogeneity,  Unsaturated  flow.  Unsaturated  hy- 
draulic conductivity. 

Field  data  for  soil  water  characteristics  and  hy- 
draulic conductivity  have  been  scaled  by  two 
methods.  The  set  of  scaling  factors  (alpha  sub  j) 
determined  by  one  method  depends  on  soil  water 
content.  A  correlation  of  sq  r  =  0.86  is  obtained 
between  scaling  factors  determined  from  soil  char- 
acteristic data  and  those  determined  from  hydrau- 
lic conductivity  data.  In  the  second  method,  the  set 
of  alpha  sub  j  is  normally  distributed,  and  is  highly 
correlated  with  alpha  sub  j  obtained  by  the  first 
method  from  water  characteristic  data  at  water 
contents  near  saturation.  In  one  method  the  sum  of 
squares,  about  an  average  curve,  was  reduced  by 
44  and  66%,  for  the  water  characteristics  and 
hydraulic  conductivities  data,  respectively,  while 
92  and  82.5%  reduction  was  obtained  by  the 
second  method,  for  the  same  respective  data.  The 
results  suggest  that  in  practice  a  single  stochastic 
variable  may  represent  the  hydraulic  properties  of 
a  heterogeneous  field.  (Visocky-ISWS) 
W80-06765 


STOCHASTIC    MODEL    OF    WATER    TABLE 
UNDER  DRAINAGE, 

Dames  and  Moore,  Los  Angeles,  CA.  Advanced 

Technology  Group. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-06826 


THE  SWELLING  OF  CLAY:  II.  MONTMORIL- 
LONITES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
P.  F.  Low. 

Soil  Science  Society  of  America  Journal.  Vol  44, 
No  4,  p  667-676,  July-August  1980.  9  Fig,  8  Tab, 
24  Ref. 

Descriptors:  'Clays,  'Expansive  clays,  'Montmor- 
illonite,  Laboratory  tests,  'Moisture  content,  Phys- 
ical properties.  Data  collections.  Clay  minerals. 
Analysis,  Analytical  techniques.  Soil  pressure. 
Measurement,  Cation  exchange.  Methodology. 
Testing  procedures,  Mathematical  models. 

The  water  content  at  equilibrium  was  determined 
as  a  function  of  applied  pressure  for  35  different 
Na-saturated  montmorillonites  by  means  of  a  min- 
iature pressure  membrane  apparatus  Then  the  data 
were  used  to  develop  a  general,  empirical  equation 
in  which  the  swelling  pressure  of  the  montmoril- 
lonite  depends  exponentially  on  the  water  content. 
The  parameters  in  this  equation  were  shown  to  be 
functions  of  the  cation  exchange  capacity  and  spe- 
cific surface  area  of  the  montmorillonite.  The  data 
were  also  used  to  develop  semiempirical  equations 
in  which  the  swelling  pressure  depends  exponen- 
tially on  the  distance  between  the  superimposed 
layers  of  the  montmorillonite.  Depending  on  the 
assumptions  used  in  their  development,  the  latter 
equations  involve  constant  coefficients  or  coeffi- 
cients that  depend  on  the  surface  charge  density  of 
the  montmorillonite.  Analysis  of  these  equations 
indicated  that  swelling  is  due  primarily  to  interac- 
tion between  the  layer  surfaces  and  water.  (Hum- 
phreys-ISWS) 
W80-06835 


HEXACHLOROBENZENE:  ITS  VAPOR  PRES- 
SURE AND  VAPOR  PHASE  DIFFUSION  IN 
SOIL, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W80-06836 


A  COMPARISON  OF  DIFFERENT  METHODS 
FOR  MEASURING  SOIL  SALINITY, 

Agricultural   Research   Organization,    Bet   Dagan 

(Israel).  Div.  of  Soil  Physics. 

For  primary  bibliographic  entry  see  Field  5A. 

W80-06837 


FACTORS  INFLUENCING  OXYGEN  CON- 
SUMPTION RATES  IN  FLOODED  SOILS, 

Agricultural  Research  and  Education  Center,  San- 
ford,  FL.  Inst,  of  Food  and  Agricultural  Sciences 
K  R  Reddy,  P.  S.  C.  Rao,  and  W  H  Patrick,  Jr. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  741-744,  July-August  1980.  2  Fig,  1  Tab, 
15  Ref 

Descriptors:  'Saturated  soils,  'Soil  chemistry, 
'Oxygen  requirements,  'Physicochemical  proper- 
ties. Anaerobic  conditions,  Soils,  Kinetics,  Soil  sci- 
ence. Chemical  reactions,  Reduction(Chemical), 
Iron,  Manganese,  Laboratory  tests,  Testing  proce- 
dures. Methodology,  Analytical  techniques. 
Flooded  soils. 

Thirty-seven  surface  soil  samples  varying  in  physi- 
cochemical properties  were  incubated  under  re- 
duced (anaerobic)  conditions  to  study  the  factors 
influencing  oxygen  consumption  rates.  Oxygen 
consumption  rates  were  measured  after  introduc- 
tion of  a  known  amount  of  oxygen  into  a  reduced 
(anaerobic)  soil  system  and  following  the  disap- 
pearance of  oxygen  as  a  function  of  time.  The  time 
dependence  of  oxygen  consumption  in  all  flooded 
soils  could  be  described  as  a  two-phase  first  order 
reaction  process.  Rapid  oxygen  consumption 
during  Phase  I  was  followed  by  relatively  slower 
consumption  during  Phase  II.  The  first-order  rate 
coefficient  (k  sub  I,  per  hour)  for  Phase  I  was 
approximtely  the  same  for  all  37  soils  evaluated, 
whereas  each  soil  was  characterized  by  a  different 
rate  coefficient  (k  sub  II,  per  hour)  for  Phase  II. 
The  average  value  for  k  sub  I  was  0. 15/hour 
(coefficient  of  variation  =  20%)  while  the  values 
of  k  sub  II  ranged  from  0.0027  to  0.054/hour.  Step- 
wise regression  analysis  of  the  data  showed  that 
NaOAc-extractable  Fe  of  a  reduced  soil  was  the 
single  best  predictor  of  k  sub  II  and  also  the 
fractional  consumption  associated  with  Phase  I. 
Significant  improvement  in  these  regressions  was 
obtained  when  total  NH4-N  content  of  the  reduced 
soil,  in  addition  to  reducible  Fe{2-t-)  was  consid- 
ered. (Humphreys-ISWS) 
W80-06838 


USE  OF  SOIL  SURVEY  DATA  IN  A  MODEL 
FOR  SIMULATING  REGIONAL  SOIL  MOIS- 
TURE REGIMES, 

Soil  Survey  Inst.,  Wageningen  (Netherlands). 
J.  Bouma.  P.  J  M.  de  Laat,  R.  H.  C.  M.  Awater. 
H.  C.  van  Heesen,  and  A.  F.  van  Hoist. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  808-814,  July-August  1980.  5  Fig,  4  Tab, 
1 1  Ref. 

Descriptors:  'Computer  models.  'Soil  types.  'Soil 
moisture.  'Water  table.  Evapotranspiration.  Root 
zone.  Mapping.  Measurement.  Soil  horizons.  Soil 
texture.  Bulk  density,  Organic  matter.  Hydraulic 
conductivity,  Retention,  Depth,  Soil  survey  data, 
GELGAM. 

Depth  to  water  table  and  evapotranspiration  rates 
were  simulated  with  the  computer  program 
GELGAM  for  an  area  of  6  by  6  km,  which  was 
described  by  square  nodal  areas  of  25  ha  each  in  a 
grid  with  a  mesh  width  of  500  m.  Simulation  runs 
were  made  in  four  phases  as  follows:  (1)  identical 
estimates  for  all  nodal  areas;  (2)  estimates  based  on 
an  existing  soil  map:  (3)  estimates  from  one  on-site 
boring  per  nodal  area,  and  (4)  measurements  of 
physical  data.  Simulated  depth  to  water  table 
agreed  well  with  measured  depths  in  all  phases,  but 
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only  when  using  measured  physical  data  for  the 
deeper  subsoil.  Simulated  evapotranspiration  using 
phase  1  data  produced  poor  results  for  individual 
nodal  areas  when  compared  with  phase  4  data 
(reference  level),  while  phase  2  data  produced 
good  results  if  measured  physical  data  for  the 
deeper  subsoil  were  included.  Physical  variability 
of  nodal  areas  was  better  characterized  by  the  soil 
survey  data  than  by  results  from  a  single  boring 
(phase  3).  Use  of  existing  soil  survey  data,  in 
combination  with  selected  on-site  investigations, 
could  reduce  the  cost  of  data  gathering  in  this 
study  by  an  estimated  50%  as  compared  with  the 
common  procedure  of  making  systematic  borings 
in  each  grid  point.  (Visocky-ISWS) 
W80-06839 


CHANGES  IN  PROPERTIES  OF  A  NEWLY 
CLEARED  TROPICAL  ALFISOL  AS  AFFECT- 
ED BY  MULCHING, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

R.  Lai,  D.  De  Vleeschauwer,  and  R.  M.  Nganje. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  4,  p  827-833,  July-August  1980.  2  Fig,  10  Tab, 

29  Ref. 

Descriptors:  *Mulching,  'Effects,  *Soil  properties, 
"On-site  investigations,  *Africa,  Infiltration,  Tropi- 
cal regions,  Porosity,  Soil  temperature,  *Soil  mois- 
ture, Soil  water,  Hydraulic  conductivity,  Particle 
size,  Soil  physics,  Soil  physical  properties,  Soil 
structure,  Bulk  density,  Chemicals,  Soil  chemistry, 
Runoff,  Soil  erosion,  Agriculture. 

Rapid  deterioration  in  soil  physical  properties  fol- 
lowing deforestation  for  arable  land  use  adversely 
affects  crop  production  from  soils  in  the  humid  and 
subhumid  tropics.  This  investigation  was  conduct- 
ed to  determine  whether  the  rate  of  deterioration 
can  be  minimized  by  the  use  of  crop  residue 
mulches.  Changes  in  soil  properties  of  a  newly 
cleared  tropical  Alfisol  resulting  from  mulch  rates 
of  0,  2,  4,  6,  and  12  tons/ha/season  of  rice  (Oryza 
sativa)  straw  were  investigated  from  1976  to  1977. 
Total  porosity,  18  months  after  initiating  the  ex- 
periment, was  48,  50,  55,  55,  and  59%,  respective- 
ly, for  increasing  mulch  rate.  Similarly  affected 
were  relative  proportions  of  macropores,  saturated 
hydraulic  conductivities,  field  infiltration  rates,  and 
moisture  retention  at  0.1  and  0.3  bar  suctions. 
Decrease  in  the  maximum  temperature  was  3.3, 
4.1,  4.5,  and  5.4  C  for  2,  4,  6,  and  12  ton/ha  mulch 
rates,  respectively,  compared  with  the  unmulched 
control.  The  water  runoff  was  18,  10,  4,  1,  and  0% 
of  the  rainfall  received  for  increasing  mulch  rates, 
respectively.  The  chemical  fertility  of  the  soil  de- 
creased with  time  after  forest  removal.  However, 
the  rate  of  degradation  was  less  with  increasing 
mulch  rate.  The  rate  of  decline  of  organic  matter 
content  over  the  18-month  period  was  0.103,  0.100, 
0.092,  0.083,  and  0.078%  per  month  for  0,  2,  4,  6, 
and  12  tons/ha  of  mulch,  respectively.  (Sims- 
ISWS) 
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A  RAPID  IN  SITU  METHOD  OF  EXTRACTING 
WATER  FROM  TIDAL  MARSH  SOILS, 

Gulf  Coast   Research   Lab.,  Ocean  Springs,   MS. 
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An  inexpensive,  easily  constructed  apparatus  was 
developed  to  extract  interstitial  soil  water  from  the 
soils  of  tidal  marshes.  Major  components  of  the 
apparatus  are  a  polypropylene  bottle,  polyethylene 
tubing,  neoprene  stopper,  and  plankton  netting. 
The  sampler  can  be  easily  placed  at  varying  depths 
in  the  soil  and  left  permanently  in  t'be  field.  The 
system  can  also  be  used  for  fertilizer  and  dye 
injection  studies.  Because  of  its  simplicity,  durabil- 
ity, and  versatility  this  vacuum-pressure  lysimeter 
is  well  suited  for  use  in  the  marsh.  (Sims-ISWS) 
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This  paper  referred  to  the  numerical  solution  of 
the  classical  Darcy's  problem  of  plane  fluid 
through  isotropic  media.  As  it  is  well  known  that  if 
h  =  Z  +  F/gamma  is  the  piezometric  height  at  a 
point  of  the  medium  under  study,  the  h  potential  is 
a  harmonic  one,  and  the  mean  flow  can  be  assimi- 
lated to  an  irrotational  perfect  fluid  one.  (See  also 
W80-06858)  (Sims-ISWS) 
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The  main  purpose  of  this  paper  was  to  describe 
development  and  application  of  finite  element  pro- 
cedures for  analysis  of  free  surface  seepage  in  earth 
banks  and  dams.  A  description  of  the  available 
finite  element  procedures  for  free  surface  flow  was 
presented  together  with  details  of  a  new  procedure 
based  on  the  'residual  flow'  method.  Potential  of 
applications  of  the  procedures  developed  was 
given  particular  attention.  A  number  of  field  situa- 
tions, such  as  behavior  of  seepage  in  homogeneous 
and  zoned  dams  and  the  influence  of  applications 
of  a  repeated  hydrograph  due  to  fluctuations  in  a 
river  on  the  water  table  in  the  surrounding  areas, 
were  considered.  In  addition,  application  and  ver- 
ifications with  respect  to  results  from  a  laboratory 
model,  such  as  a  glass-bead  model,  were  also  pre- 
sented. (See  also  W80-06858)  (Sims-ISWS) 
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Groundwater,     Pollutants,     Path     of    pollutants, 
Water  pollution,  Aquifers,  Thin  aquifers. 

The  waterworks  Mussum  in  North  Rhine-Westfa- 
lia  in  West  Germany  had  to  be  closed  down  tem- 
porarily in  March  1979  due  to  too  high  a  concen- 
tration of  nitrate  (130  ppm  N03)  in  the  water.  The 
horizontal  extension  of  the  catchment  area  is  ap- 
proximately 2  km.  It  is  covered  with  grassland 
with  a  variable  intensity  of  fertilization.  The  water- 
works were  interested  in  locating  the  source  of  the 
nitrate,  therefore,  the  flow  path  of  nitrate  through 
the  aquifer  into  the  well  had  to  be  found.  Seepage 
flow  can  be  formulated  bythe  potential  or  stream 
function  approach.  If  the  velocity  field  and  the 
flow  path  are  of  primary  interest,  the  stream  func- 
tion approach  is  of  advantage.  Even  for  aquifers 
with  an  extremely  thin  vertical  groundwater  thick- 
ness, the  stream  function  approach  can  still  pro- 
duce the  desired  flow  field,  whereas  the  potential 
approach  simulates  only  a  one-dimensional  flow 
where  the  important  vertical  components,  which 
determine  the  penetration  into  the  aquifer,  are  lost. 
(See  also  W80-06858)  (Sims-ISWS) 
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One  of  the  most  important  parameters  required  to 
model  infiltration  or  contaminant  transport 
through  the  vadose  zone  is  hydraulic  conductivity. 
As  a  specific  example,  methods  to  predict  seepage 
beneath  a  proposed  dam  site  where  the  water  table 
lies  deep  below  the  land  surface  call  for  a  measure- 
ment of  hydraulic  conductivity  at  saturation,  K  sub 
s.  In  order  to  compute  the  actual  hydraulic  con- 
ductivity at  any  given  water  content  below  satura- 
tion, numerous  empirical  and  statistical  methods 
have  been  developed.  However,  these  methods 
usually  require  knowledge  of  K  sub  s.  At  present, 
the  only  known  method  of  determining  K  sub  s  in 
situ  at  depths  greater  than  a  few  meters  is  the  so- 
called  borehole  infiltration  test.  The  method  re- 
quires constructing  a  cased  or  uncased  borehole  of 
known  diameter,  filling  it  with  water,  and  measur- 
ing either  the  rate  at  which  the  water  level  de- 
clines with  time  (falling  head  test)  or  the  rate  at 
which  water  must  be  added  to  maintain  a  constant 
water  level  or  injection  pressure  in  the  borehole 
(constant  head  test).  Only  constant  head  borehole 
infiltration  tests  were  considered  in  this  paper.  The 
accuracy  of  the  Glover  and  Nasberg-Terletskata 
formulas  under  the  assumption  that  the  free  surface 
concept  is  a  valid  representation  of  the  real  flow 
system  was  examined.  This  was  done  by  compar- 
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ing  these  formulas  with  results  obtained  from  a 
finite  element  model  of  free  surface  flow  that  does 
not  suffer  from  the  limitations  of  the  analytical 
approach.  In  order  to  investigate  the  extent  to 
which  the  very  concept  of  free  surface  flow  is 
valid,  the  same  problem  of  infiltration  from  a  bore- 
hole was  also  analyzed  with  the  aid  of  two  numeri- 
cal models  that  view  the  infiltration  process  in  a 
more  realistic  light:  Instead  of  assuming  that  the 
soil  outside  the  free  surface  envelope  is  dry,  these 
models  allow  the  soil  to  be  partially  saturated,  as  is 
the  case  in  nature.  (See  also  W80-06858)  (Sims- 
ISWS) 
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FINITE  ELEMENT  METHOD  IN  SOLVING 
SOME  UNUSUAL  PROBLEMS  OF  INFILTRA- 
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The  Richards  equation  was  used  to  describe  the 
flow  of  a  liquid  in  a  porous  medium.  The  proce- 
dure to  solve  the  two-dimensional  form  of  this 
equation  by  the  finite  element  method  was  outlined 
briefly.  Two  approaches  for  evaluating  the  result- 
ing coefficient  matrices  were  investigated  in  detail 
In  the  first  approach  the  capacitance  and  conduc- 
tivity coefficients  were  assumed  to  vary  linearly 
over  each  element.  Since  this  assumption  was  vio- 
lated in  most  cases  the  integration  of  the  coefficient 
matrices  will  result  in  volume  errors.  The  second 
approach  allowed  the  coefficients  to  vary  in  a 
nonlinear  fashion  over  each  element.  The  evalua- 
tion of  the  coefficient  matrices  was  performed  with 
Gauss  quadrature  integration.  This  evaluation  pro- 
cedure reduces  volume  errors  to  a  negligible  level. 
Comparison  of  simulated  results  using  the  two 
approaches  demonstrated  that  the  volume  errors 
have  a  significant  effect  on  a  numerical  solution. 
The  costs  of  simulation  for  comparable  problems 
were  found  to  be  approximately  1.5  times  greater 
for  a  computer  program  using  the  second  integral 
evaluation  approach  than  for  a  computer  program 
using  the  first  integral  evaluation  approach.  (See 
also  W80-06858)  (Sims-ISWS) 
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The  simultaneous  transport  of  water  and  solutes 
under  transient  unsaturated-saturated  conditions 
plays  an  important  role  in  many  branches  of  agri- 
culture and  engineering.  In  agriculture,  for  exam- 
ple, many  chemicals  such  as  fertilizers,  pesticides, 
as  well  as  those  naturally  present  in  irrigation 
waters,  are  routinely  applied  to  the  field.  Some  of 
these  chemicals  will  remain  in  the  root  zone  or  will 
be  taken  up  by  plant  roots,  while  others  are  subject 
to  leaching,  thereby  becoming  potential  ground- 
water pollutants.  The  frequent  use  of  land  for  the 
disposal  of  a  wide  variety  of  domestic  and  industri- 
al wastes  further  accentuates  the  importance  of  the 
unsaturated  zone.  A  clear  understanding  of  chemi- 
cal transport  in  the  unsaturated  zone,  including 
proper  quantification  of  the  relevant  transport 
processes,  is  therefore  important  for  both  agricul- 
tural and  environmental  engineers.  Extensive  re- 
search in  this  area  has  led  to  a  large  number  of 
papers  dealing  with  unsaturated  zone  transport. 
Most  of  the  earlier  numerical  studies  have  used 
finite  difference  techniques  for  solution  of  the  gov- 
erning equations,  although  recently  several  finite 
element  solutions  also  have  been  published.  It  was 
the  purpose  of  this  paper  to  compare  the  accuracy 
and  computational  efficiency  of  several  numerical 
schemes  for  solution  of  the  governing  one-dimen- 
sional flow  and  mass  transport  equations.  (See  also 
W80-06858)  (Sims-ISWS) 
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in  any  numerical  approach  for  the  analysis  of  free 
surface  flow  problems  the  exact  position  of  the 
surface  is  not  known  a  priori,  and  its  location 
forms  part  of  the  analysis.  Using  a  numerical  tech- 
nique however,  it  is  possible  to  specify  either  pres- 
sure or  flow  rates  along  a  boundary  but  not  both 
simultaneously.  For  example  in  steady  state  seep- 
age problems  two  conditions  must  be  satisfied  on 
the  free  surface:  (1)  pressure  =  atmospheric,  and 
(2)  Vn  =  0,  where  Vn  is  the  normal  velocity  The 
solution  of  this  type  of  problem  includes  locating 
the  position  of  the  upper  boundary  that  has  both 
zero  flow  normal  to  it,  and  prescribed  pressure. 
This  can  be  achieved  by  assuming  an  arbitrary 
location,  setting  either  condition  (1)  or  (2)  and 
successfully  adjusting  its  position  until  both  of 
these  conditions  are  satisfied  simultaneously.  A 
simple  technique  for  locating  the  free  boundary 
was  devised  in  which  all  the  elements  remain  fixed 
in  space  but  with  the  upper  boundary  passing 
through  them.  Since  the  computer  costs  depend 
directly  on  the  number  of  geometry  changes,  con- 
siderable economy  is  achieved  as  it  is  only  neces- 
sary to  formulate  the  various  matrices  for  the 
initial  step.  (See  also  W80-06894)  (Humphreys- 
ISWS) 
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Vertical  mixing  of  lake  sediments  by  tubificid  oli- 
gochaetes was  studied  in  laboratory  experiments 
by  using  a  radioactive  (cesium  137  labeled  sedi- 
ment) marker  horizon.  Results  from  these  experi- 
ments were  used  to  develop  and  test  a  mathemat- 
ical model  describing  tubificid  sediment  mixing  as 
a  dominantly  advective  process.  Tubificids  were 
found  to  mix  sediments  to  a  depth  of  6-9  cm.  The 
rate  of  tubificid  sediment  processing  observed  in 
the  experiments  agreed  well  with  those  reported 
by  other  workers.  Extrapolation  of  laboratory  re- 
sults to  Lake  Erie  shows  that  the  feeding  activity 
of  tubificids  alone  may  result  in  significant  sedi- 
ment mixing  throughout  the  lake.  (Humphreys- 
ISWS) 
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Construction  of  an  interstate  highway  is  planned 
near  Rogers  Lake  in  Dakota  County,  MN  Samples 
of  water  and  bed  material  were  collected  at  six 
sites  during  March  1976  to  April  1978  to  determine 
selected  physical,  chemical,  and  biological  charac- 
teristics before  construction.  Samples  were  collect- 
ed at  least  twice  during  each  season  of  the  year. 
Data  derived  from  these  samples  will  provide  base- 
line information  to  aid  in  assessing  the  impact  of 
highway  construction  on  the  water  quality  of  the 
lake.  Rogers  Lake  is  separated  into  an  upper  and 
lower  lake  by  a  culvert;  both  were  eutrophic  and 
dominated  by  blue-green  algae  year  around.  The 
upper  lake  is  a  closed  basin;  it  is  shallower  and 
contains  less  water  than  the  lower  lake  and  had 
higher  concentrations  of  dissolved  solids,  nitrogen, 
and  phosphorus.  Phytoplankton  cell  counts  were 
also  higher  in  the  upper  lake.  Analyses  of  water 
from  Rogers  Lake  suggest  that  sodium  and  chlo- 
ride concentrations  were  higher  than  in  ground 
water  or  in  water  in  some  surrounding  lakes. 
Sodium  ranged  from  7.2  to  55  milligrams  per  liter, 
and  chloride  ranged  from  15  to  130  milligrams  per 
liter.  Concentrations  were  highest  in  March  1978, 
when  most  of  the  lake  water  was  frozen.  Much  of 
the  sodium  and  chloride  may  have  been  derived 
from  road  salts  used  for  deicing.  (USGS) 
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IRON  REDEPOSmON  IN  A  RAPIDLY 
FLUSHED  MOMMOLIMNION, 

Department   of  Fisheries  and   Oceans.   Winnipeg 
(Manitoba).  Freshwater  inst. 
P.  Campbell,  and  T.  Torgersen. 
Canadian  Journal   of  Fisheries  and   Aquatic   Sci- 
ences. Vol  37,  No  8,  p  1303-1313,  August  1980   8 
Fig,  4  Tab.  23  Ref. 

Descriptors:  'Lakes,  'Water  quality,  'Water  circu- 
lation, 'Limnology,  Meromixis,  Data  collections. 
Organic  matter.  Carbon,  Inorganic  compounds. 
Nutrients,  On-site  investigations,  Analysis.  Analyt- 
ical    techniques,      Dissolved     oxygen.     Tritium, 
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Dating,  Water,  Tracers,  Iron,  Oxidation-reduction 
potential,  Monimolimnion,  Chemocline,  Helium 
isotope,  Water  renewal,  Lake  flushing,  Chemical 
budget. 

Water  mass  ages  determined  by  the  3He-3He 
method  gave  a  water  renewal  time  of  2.5  plus  or 
minus  1  year  for  the  monimolimnion  of  softwater 
iron  meromictic  Lake  120.  The  water  renewal  time 
of  the  monimolimnion  is  less  than  or  equal  to  the 
renewal  time  of  the  whole  lake.  The  monimolim- 
nion of  Lake  120  was  not  found  to  be  a  stratum  of 
'perennially  stagnant  deep  water.'  The  rates  of 
supply  to,  and  degradation  of,  organic  matter  in 
the  monimolimnion  are  responsible,  in  the  first 
place,  for  the  low  redox  potential  necessary  to 
establish  the  high  concentrations  of  soluble  Fe(2  +  ) 
observed  (up  to  4.2  mmol/L).  However,  it  was 
found  that  the  major  key  to  maintenance  of  high 
monimolimnetic  concentrations  of  Fe,  i.e.,  mainte- 
nance of  iron  meromixis,  is  recycling  of  Fe  at  the 
chemocline  by  an  equilibrium  between  Fe(2+)  and 
Fe(3  +  )  +  e(-)  'Ferrous  Wheel.'  Up  to  90%  recy- 
cling of  iron  between  chemocline  and  monimolim- 
nion results  in  an  iron  residence  time  of  approxi- 
mately 15  yr  for  the  whole  lake  (greater  than  4 
times  the  whole  lake  water  renewal  time).  (Hum- 
phreys-ISWS) 
W80-06612 


MAN-MADE  CHANGES  IN  THE  FRESH- 
WATER INPUT  RATES  OF  HUDSON  AND 
JAMES  BAYS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

S.  J.  Prinsenberg. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  7,  p  1101-1110,  July  1980.  5  Fig, 
7  Tab,  16Ref 

Descriptors:  *Input-output  analysis,  'Freshwater, 
•Bays,  Evaporation,  Precipitation(Atmospheric), 
Rivers,  River  flow,  Runoff,  Hydroelectric  power, 
Watersheds(Basins),  Discharge(Water),  *James 
Bay,  "Hudson  Bay,  'Runoff  alteration,  Man-made 
changes,  Input  rates,  River  runoff  rates,  Hydro- 
electric developments,  Canada. 

The  freshwater  input  rates  of  the  Hudson/James 
Bay  region  were  obtained  on  a  monthly  time  scale 
and  included  contributions  of  evaporation,  precipi- 
tation, and  river  runoff.  The  yearly  mean  precipita- 
tion minus  evaporation  rates  showed  that  it  be- 
haved as  an  oceanic  region  supplying  the  overlying 
air  mass  with  moisture.  The  monthly  runoff  rates 
for  the  total  region  and  James  Bay  alone  had 
minimum  values  during  the  winter  and  maximum 
values  during  the  spring  freshet.  The  total  fresh- 
water input  can  be  divided  into  a  summer  and 
winter  season.  The  large  input  of  the  summer 
represented  an  average  monthly  addition  of  a  10.0- 
cm  layer  of  freshwater,  while  the  smaller  winter 
input  amounted  to  an  addition  of  a  0.5-cm  layer  of 
freshwater.  Annually,  the  total  surface  area  re- 
ceived a  layer  of  64-cm  of  freshwater.  (Roberts- 
ISWS) 
W80-06684 


ASSESSING  THE  IMPACT  OF  SEDIMENTARY 
PHOSPHORUS  IN  LAKE  CAYUGA, 

New  York   State  Coll.   of  Agriculture  and   Life 

Science,  Ithaca.  Section  of  Ecology  and  Systemat- 

ics. 

M.  S.  Glase,  and  J.  P.  Barlow. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-104895, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Project  Completion  Report,  September,  1980.  26  p, 

12  Fig,  1  Tab,  13  Ref.  OWRT-A-084-NY  (1),  14- 

34-0001-8034,  14-34-0001-9034. 

Descriptors:  'Phosphorus,  Phosphorus  com- 
pounds, 'Lake  sediments,  Rivers,  'Sediment-water 
interfaces,  River  flow,  Discharge(Water),  New 
York,  Analytical  techniques,  Lakes,  Inflow,  Envi- 
ronmental gradient,  Methodology,  Surveys,  Sam- 
pling, Algae,  Water  quality,  Runoff,  Environmen- 
tal effects,  Tracers,  'Lake  Cayuga(NY). 

Most  phosphorus  (P)  carried  by  streams  is  associat- 
ed with  particulate  matter  (e.g.,  clays),  with  much 


P  firmly  bound  and  a  variable  amount  of  P  more 
loosely  bound.  The  release/takeup  of  P  by  parti- 
cles before  they  settle  is  determined  by  zone  condi- 
tions where  river  water  (Salmon  Creek)  mixes  into 
the  lake  (Cayuga).  This  study  used  a  natural  tracer 
(Na)  to  estimate  P  exchanges  between  suspended 
matter  and  water  in  the  river  water-lake  mixing 
zone.  The  river  peak  discharge  plume  was  sampled 
during  six  runoff  episodes  during  1975-1979.  Labo- 
ratory analyses  were  made  for  soluble  reactive  P 
(SRP),  total  soluble  P,  soluble  unreactive  P  (SUP), 
and  total  P  (TP),  using  established  methods,  with 
Na  determined  by  flame  emission.  The  maximum 
Na  gradient  was  found  close  to  the  river  mouth. 
SRP  was  usually  adsorbed  and  SUP  was  usually 
desorbed,  with  SRP  adsorption  usually  exceeding 
SUP  desorption  (by  a  net  uptake  of  roughly  0.4  gm 
at  P/liter  stream  water  added).  This  may  be  signifi- 
cant, since  an  average  lake  concentration  of  TP  is 
about  0.7  micrograms/liter.  Estimates  of  net  solu- 
ble P  takeup  are  speculative,  and  more  intensive 
studies  are  required  that  would  provide  new  infor- 
mation on  aspects  of  P  cycle  of  lakes.(Zielinski- 
IPA) 
W80-06706 


REVERSED  VERTICAL  MIGRATION  OF 
PLANKTONIC  CRUSTACEANS  IN  A  EUTRO- 
PHIC  LAKE  OF  HIGH  PH, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa). 

A.  D.  Connell. 

Journal  of  the  Limnological  Society  of  Southern 

Africa  (Bloemfontein),  Vol  4,  No  2,  p   101-104, 

1978.  6  Fig,  7  Ref. 

Descriptors:  'Vertical  migration,  'Zooplankton, 
♦Diurnal  distribution,  Diel  migration,  'Migration 
patterns,  Biorhythms,  Temporal  distribution, 
Dams,  Lakes,  Plankton,  Eutrophication,  Popula- 
tion, Depth,  Seasonal,  Temperature,  Rotifers, 
Daphnia,  Biomass,  Standing  crops,  Sampling, 
Graphical  analysis,  South  Africa,  Hartbeespoort 
Dam(South  Africa). 

Two  studies  of  the  phenomenon  of  reversed  verti- 
cal migration  of  zooplankton  were  carried  out  in 
the  Hartbeespoort  Dam,  a  hyper-eutrophic,  mono- 
mictic  manmade  South  African  lake.  The  total 
number  of  animals  was  counted  in  each  of  the  two 
studies  by  depth  sampling  techniques  during  the 
summer  and  winter  and  the  data  were  presented  as 
kite  drawings.  Sampling  was  conducted  hourly  and 
by  use  of  the  kite  drawings,  the  vertical  migration 
of  the  dominant  species  of  zooplankton,  Daphnia 
pulex,  D.  longispina,  and  Thermocyclops  oblonga- 
ta, can  be  traced.  The  lake  is  anaerobic  below  15 
m  depth  during  the  summer  months  and  homoge- 
neous, aerobic  conditions  existed  throughout  the 
water  columns  during  the  winter  months.  The 
rotifer  Asplanchan  priodonta  exhibited  reverse 
vertical  migration,  but  the  factor  responsible  for 
the  reversed  migration  is  not  known.  Interspecific 
interference  has  been  suggested  as  a  cause  for  these 
types  of  unusual  movements,  but  the  phenomenon 
remains  unproven  by  this  study  since  the  species 
concerned  were  by  far  the  total  biomass  and  size 
dominants  of  the  zooplankton  population.  (Sidney- 
IPA) 
W 80-067 15 


PROPOSED  CRITERIA  FOR  INTERPRETING 
STABILITY  OF  LAKESHORE  BLUFFS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  B.  Edil,  and  B.  J.  Haas. 

Engineering  Geology,  Vol  16,  No  1/2,  p  97-110, 
July  1980.  10  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Lake  shores,  'Landslides,  'Lake 
Michigan,  'Beach  erosion,  Slope  stability,  Lakes, 
Waves(Water),  Solifluction,  On-site  investigations, 
Groundwater,  Water  levels,  Soil  mechanics, 
Failure(Mechanics),  Slip-circle  method,  Slopes, 
Analytical  techniques,  Analysis,  Coastal  engineer- 
ing, Moisture  content,  Glacial  soils,  Mass  wasting, 
Coastal  bluffs. 

The  stability  of  the  bluffs  along  the  Lake  Michigan 
shoreline  in  eastern  Wisconsin  has  been  assessed. 
The  geotechnical  properties  of  the  bluff  materials 


which  can  be  broadly  grouped  as  glacial  tills, 
lacustrine  silts  and  clays,  and  sandy  outwash  have 
been  determined  and  related  to  the  failure  phenom- 
ena seen  in  the  bluffs.  Two  separate  criteria  were 
proposed  to  help  interpret  the  state  of  stability  of 
these  extremely  active  bluffs.  The  'critical  circle' 
criterion  defines  the  failure  in  terms  of  the  circle 
having  the  smallest  safety  factor  and  decribes  the 
process  of  lakeshore  bluffs  as  being  a  succession  of 
small  rotational  slides  which  retrogress  from  the 
toe  to  the  top  of  the  bluff.  The  'unstable  circle' 
criterion,  on  the  other  hand,  assumes  the  failure  to 
occur  throughout  the  zone  enveloped  by  the  larg- 
est circle  indicating  a  safety  factor  less  than  unity 
and  may  be  thought  of  as  a  culmination  of  critical 
circles  that  fail  approximately  at  the  same  time. 
These  criteria  allow  the  recognition  of  slope  evolu- 
tionary phenomena  likely  to  take  place  in  the 
bluffs.  The  effect  of  various  parameters  on  these 
two  criteria  has  also  been  investigated  by  examin- 
ing specific  profiles  encountered  along  the  Lake 
Michigan  shoreline.  Some  examples  of  general 
coastal  bluff  conditions  in  the  eastern  Wisconsin 
counties  were  presented.  (Humphreys-ISWS) 
W80-06761 


MECHANICS  OF  COASTAL  LANDSLIDES 
AND  THE  INFLUENCE  OF  SLOPE  PARAM- 
ETERS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  B.  Edil,  and  L.  E.  Vallejo. 
Engineering  Geology,  Vol   16,  No  1/2,  p  83-96, 
July  1980.  8  Fig,  1  Tab,  14  Ref. 

Descriptors:  'Landslides,  'Lake  shores,  'Great 
lakes,  'Beach  erosion,  Weathering,  Slope  stability, 
Lakes,  Waves(Water),  Erosion,  Solifluction,  Ana- 
lytical techniques,  Slopes,  Slip-circle  method, 
Groundwater,  Water  levels,  Frost  action,  Seepage, 
Mass  wasting.  Coastal  bluffs. 

Shoreline  erosion  results  in  landslides  and  complex 
slope  processes,  under  appropriate  conditions,  in 
unconsolidated  materials  forming  the  coastal 
bluffs.  Shoreline  erosion  and  bluff  recession  along 
most  of  the  Great  Lakes  shoreline  results  in  losses 
in  millions  of  dollars  annually.  An  understanding 
of  bluff  recession  and  the  trends  in  the  evolution  of 
coastal  bluffs  is  required  for  an  evaluation  of  engi- 
neering and  management  solutions  for  the  prob- 
lems created.  The  factors  effecting  changes  in  bluff 
geometry  include  wave  action,  frost  action,  seep- 
age effects,  sheet  wash,  and  weathering.  An  over- 
view of  the  physical  processes  as  they  affect  slope 
evolution,  the  available  mechanical  models,  and 
the  influence  of  slope  parameters  on  the  stability  of 
the  coastal  bluffs  were  presented.  The  response  of 
coastal  slopes  to  the  action  of  these  factors  was 
viewed  as  shallow  failures  and  downslope  trans- 
port as  well  as  deep  rotational  slips.  A  distinction 
between  the  stability  against  deep  slips  which  was 
termed  as  quasi-stability  and  the  ultimate  stability 
was  made.  The  progress  of  slope  evolution  in 
coastal  bluffs  can  be  predicted  with  successive 
applications  of  the  two-dimensional  circular  slip 
limit  equilibrium  analysis  of  slope  stability  using 
the  effective  stress  method.  The  influence  of  slope 
parameters,  namely,  geometry  (slope  height  and 
inclination),  material  properties  (strength  param- 
eters and  unit  weight),  and  the  relative  position  of 
the  groundwater  table  on  the  limiting  stability  con- 
ditions of  uniform  slopes  was  presented  based  on 
such  a  limit  equilibrium  analysis.  The  relative  influ- 
ence of  some  of  these  parameters  varies  with  slope 
height,  and  the  slopes  can  be  viewed  as  low  and 
high  slopes  with  a  height  of  25  m  as  an  approxi- 
mate demarcation  between  the  two  groups.  (Hum- 
phreys-ISWS) 
W80-06762 


TEMPERATURE  FINE-STRUCTURE  OF  LAKE 
MICHIGAN  HYPOLIMNION, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

G.  O.  Marmorino,  S.  C.  Danos,  and  J.  S.  Maki. 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
680-699,  July  1980.   11  Fig,  2  Tab,  34  Ref.  NSF 
OCE  78-08992. 

Descriptors:   'Water  temperature,   'Hypolimnion. 
'Lake   Michigan,    'On-site   investigations.    Lakes, 
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On-site  data  collections,  Dissolved  oxygen,  Silica, 
Profiles,  Spatial  distribution,  Distribution  patterns, 
On-site  tests,  Currents(Water),  Methodology,  Sus- 
pended solids,  Ammonia,  Conductivity,  Bacteria, 
Density. 

High-resolution  temperature  profiles  from  the  hy- 
polimnion  of  Lake  Michigan  in  June  and  August 
1978  showed  the  frequent  occurrence  of  intrusive 
layers  of  thickness  10  m  or  less.  Anomalously 
warm  layers  (delta  T  less  than  or  equal  to  0.1  C) 
seemed  to  extend  horizontally  for  equal  to  or 
greater  than  0.5  km  and  to  persist  at  one  location 
for  approximately  0.5  day.  Since  temperatures 
were  above  maximum  density  values,  these  layers 
would  have  been  hydrostatically  unstable  were  it 
not  for  observed  stabilizing  gradients  of  dissolved 
silica.  Interleaving  of  the  layers,  shear-induced  tur- 
bulence, and  stirring  at  the  bottom  resulted  in 
various  small-scale  temperature  structures.  After 
an  intense  coastal  upwelling  event,  a  bottom  layer 
5-m  thick  was  observed  along  the  100-m  isobath  in 
which  temperatures  and  silica  concentrations  were 
nearly  uniform  and  in  which  a  value  of  at  least  0.1 
sq  cm/s  was  calculated  for  the  vertical  eddy  diffu- 
sivity.  (Humphreys-ISWS) 
W 80-06769 


THE  AREAL  HYPOLIMNETIC  OXYGEN 
DEFICIT:  AN  EMPIRICAL  TEST  OF  THE 
MODEL, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

R.  J.  Cornett,  and  F.  H.  Rigler. 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
672-679,  July  1980.  6  Fig,  5  Tab,  33  Ref. 

Descriptors:  *Model  studies,  'Lakes,  'Dissolved 
oxygen,  'Hypolimnion,  On-site  investigations, 
Data  collections,  Analysis,  Phosphorus,  Eutrophi- 
cation,  Secchi  disks,  Oxygen  demand.  Organic 
matter,  Carbon,  Primary  productivity,  Oxygen 
deficit. 

The  areal  hypolimnetic  oxygen  deficit  (AHOD) 
model  was  tested  by  examining  the  relationship 
between  rates  of  hypolimnetic  oxygen  depletion 
and  three  measures  of  lake  trophic  status.  Meas- 
urements of  AHOD  were  positively  correlated 
with  the  measured  total  phosphorus  concentration 
and  with  annual  14C  pelagic  primary  production 
and  inversely  correlated  with  mean  summer  Secchi 
depth.  Because  each  of  the  correlations  between 
AHOD  and  trophic  status  explained  less  than  45% 
of  the  observed  variation  in  AHOD  values,  other 
factors  must  also  influence  the  AHOD  of  a  lake. 
Significant  amounts  of  the  residual  variation  were 
explained  by  including  the  mean  depth  of  the  lake 
and  mean  hypolimnetic  temperature  as  additional 
independent  variables  in  a  multiple  regression  anal- 
ysis. A  lake  with  a  thicker  or  warmer  hypolimnion 
had  a  higher  AHOD  than  a  lake  with  a  shallow  or 
colder  hypolimnion.  The  AHOD  model  was  devel- 
oped to  eliminate  the  influence  of  lake  morpho- 
metry on  interlake  comparisons  of  hypolimnetic 
oxygen  depletion,  but  it  does  not  do  this  and  a  new 
model  must  be  developed.  (Humphreys-ISWS) 
W80-06770 


THE  CLASSIFICATION  OF  MIXED-LAYER 
DYNAMICS  IN  LAKES  OF  SMALL  TO 
MEDIUM  SIZE, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

R.  H.  Spigel,  and  J.  Imberger. 

Journal  of  Physical  Oceanography,  Vol  10,  No  7,  p 

1 104-1 121,  July  1980.  10  Fig,  3  Tab,  47  Ref. 

Descriptors:  'Lakes,  'Mixing,  'Dynamics,  'Model 
studies,  Mathematical  models,  Classification, 
Winds,  Stress,  Entrainment,  Waves(Water),  Tem- 
perature, Water  temperature,  Stratification,  Ther- 
mocline,  Limnology.  Mixed  layers. 

An  analysis  of  the  time  scales  of  processes  relevant 
to  wind  mixing  in  lakes  indicated  that  the  response 
of  a  lake  to  wind  may  be  classified  into  four 
regimes  with  respect  to  thermocline  deepening  be- 
havior, depending  on  the  relative  sizes  of  the  pa- 
rameters describing  wind  strength,  basin  size,  and 
stratification.   The  dependence   was  described   in 


terms  of  a  mixed  layer  Richardson  number  and  the 
aspect  ratio  of  the  mixed  layer  thickness  to  length. 
The  classification  was  used  to  explain  the  diversity 
of  phenomena  reported  in  the  literature  for  wind 
events  in  a  number  of  different  lakes  and  labora- 
tory tanks  which  are  either  short  enough  or 
narrow  enough  for  rotational  effects  to  be  unim- 
portant. The  classification  was  derived  with  refer- 
ence to  a  two-layer,  rectangular  basin  in  the  ab- 
sence of  Coriolis  forces  and  surface  heating.  The 
classification  was  extended  in  a  simple  way  to 
more  realistic  stratifications  and  basin  shapes  to 
predict  the  overall  mixing  features  of  a  wind  event. 
Response  to  wind  varied  from  one  in  which  en- 
trainment proceeds  very  slowly  and  has  negligible 
effect  on  baroclinic  motions  to  one  in  which  any 
stratification  is  rapidly  destroyed  by  wind  before 
baroclinic  motions  can  occur.  Between  these  two 
extremes  entrainment  and  mean  motions  interacted 
through  the  production  of  turbulent  kinetic  energy 
by  velocity  shear  at  the  base  of  the  mixed  layer. 
The  nature  of  this  interaction  was  investigated,  and 
scales  for  velocity  shear,  stable  interface  thickness, 
and  times  for  internal  seiching,  internal  wave 
decay,  and  vertical  and  longitudinal  mixing  were 
developed.  A  computer  algorithm  parameterizing 
the  effects  of  shear  production  on  mixed  layer 
deepening  was  described,  based  on  the  analysis 
presented.  By  incorporating  this  algorithm  in  a 
more  comprehensive  reservoir  simulation  model, 
DYRESM,  effects  of  surface  heating,  realistic 
stratification,  and  complicated  basin  shape  may  be 
accounted  for.  Interaction  between  these  effects 
and  the  wind  deepening  mechanism  was  described 
explicitly  by  the  program  logic.  Results  of  a  suc- 
cessful simulation  by  DYRESM  for  a  season  in  the 
Wellington  Reservoir,  Western  Australia,  were 
discussed.  (Sims-ISWS) 
W80-06844 


OBSERVED  AND  PREDICTED  GREAT  LAKES 
WINTER  CIRCULATIONS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
R.  L.  Pickett. 

Journal  of  Physical  Oceanography,  Vol  10,  No  7,  p 
1 140-1 145,  July  1980.  4  Fig,  12  Ref. 

Descriptors:  'Water  circulation,  'Great  Lakes, 
•Winds,  'Model  studies,  Lake  Ontario,  Lake 
Huron,  Lake  Erie,  Lake  Superior,  Mathematical 
models,  Currents(Water),  Lakes,  Winter,  Forecast- 
ing, Limnology. 

Observed  mean  winter  currents  in  Lakes  Ontario 
and  Huron  were  compared  to  predictions  from  a 
homogeneous,  vertically  integrated,  steady-state 
model.  If  specific  wind  directions  are  selected  to 
drive  this  model,  the  observed  and  predicted  cur- 
rent patterns  agree.  The  specific  wind  directions 
were  chosen  to  maximize  each  lake's  wind  re- 
sponse. The  agreement  suggests  that  there  is  a 
mean  wind-driven  winter  circulation  in  the  Great 
Lakes,  and  that  its  pattern  depends  upon  these 
specific  wind  directions.  Based  on  these  factors, 
winter  circulations  for  Lakes  Erie,  Huron,  and 
Superior  were  predicted.  (Sims-ISWS) 
W80-06846 


FINITE  ELEMENTS  IN  WATER  RESOURCES, 
VOLUME  1. 

For  primary  bibliographic  entry  see  Field  2A. 
W80-06858 


FINITE  ELEMENT  SIMULATION  OF  ANISO- 
TROPIC TURBULENT  DIFFUSION  IN  LAKES, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario); and  National  Water  Research  Inst.,  Burling- 
ton (Ontario). 
D.  C.  L.  Lam. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19- 
23,1980.  p  3.20-3.35,  1980.  4  Fig,  3  Tab,  15  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Diffusion,  'Lakes,  'Turbulent  flow, 
'Model  studies,  Mathematical  models,  Finite  ele- 


ment analysis,  Eddies,  Thermal  pollution,  Water 
pollution,  Path  of  pollutants,  Mixing,  Thermocline, 
Limnology. 

The  turbulent  diffusion  in  the  lake  environment  has 
long  been  observed  to  be  strongly  influenced  by 
the  spatial  orientation  of  the  physical  flow  field 
and  the  thermal  regime.  By  separating  the  more 
organized  motions  from  the  random  components  of 
the  instantaneous  flow,  it  is  possible  to  describe  the 
transport  and  diffusion  phenomena  by  means  of  a 
deterministic  mathematical  model,  using  turbulent 
diffusion  closure  laws.  In  the  case  of  effluent 
plumes  in  the  farfield  areas  of  the  coastal  zone,  the 
horizontal  diffusion  is  often  regarded  as  a  nonlinear 
process  affected  by  the  size  of  the  turbulent  eddies 
and  the  length-scale  of  the  plume.  In  the  case  of 
the  vertical  diffusion,  the  process  is  governed  by 
the  balance  of  wind  mixing  and  buoyancy  effect. 
Based  on  semi-empirical  hypotheses,  the  closure 
formula  for  the  turbulent  eddy  diffusivity  is  often 
expressed  in  terms  of  the  spatial  integrals  or  de- 
rivatives of  the  dependent  variables  Mathematical- 
ly, implementation  of  these  nonlinear  expressions 
require  special  techniques  to  preserve  the  physical 
and  spatial  characteristics  of  the  environmental 
turbulence.  (See  also  W80-O6858)  (Sims-ISWS) 
W80-06887 


FINITE  ELEMENTS  IN  WATER  RESOURCES, 
VOLUME  2, 

For  primary  bibliographic  entry  see  Field  2A. 
W 80-06894 


FINITE  ELEMENT  ANALYSIS  OF  DEPTH 
VARYING  FLOW  IN  LAKES  AND  COASTAL 
REGIONS, 

Vermont  Univ.,  Burlington.  Dept.  of  Civil  Engi- 
neering. 
J  P  Laible. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  5  72-5.91,  1980.  10  Fig.  5  Ref  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Lakes,  'Estuaries,  'Flow,  Coasts, 
Analytical  techniques,  Analysis,  Bays.  Methodolo- 
gy, Model  studies,  Equations,  Momentum  equa- 
tion, Continuity  equation,  Boundaries(Surfaces), 
Tidal  waters,  Velocity,  Profiles. 

This  paper  presented  a  finite  element  model  for 
depth  varying  flow  in  shallow  bays,  estuaries  and 
coastal  regions.  Some  conclusions  and  observations 
about  the  results  were:  (1)  The  horizontal  velocity 
field  was  determined  as  a  function  of  t,  x,  y  and 
depth  z  as  opposed  to  the  vertically  integrated 
models  that  yield  depth  averaged  flows.  (2)  The 
primitive  form  of  the  hydrodynamic  equations  was 
used,  and  the  velocities  were  obtained  directly  as  it 
is  not  necessary  to  obtain  derivatives  of  potential 
fields.  This  avoids  the  difficulty  of  discontinuity  of 
velocities  at  element  boundaries.  In  this  model, 
there  are  five  unknowns  at  each  node;  the  top  and 
bottom  velocities  in  the  x  and  y  direction,  and  the 
change  in  surface  elevation.  (3)  The  nonlinear  con- 
vective  terms  were  retained  in  their  original  form 
with  no  linearization.  (4)  Different  bottom  friction 
laws  were  easily  implemented.  The  model  only 
considers  the  flow  outside  the  small  bottom  bound- 
ary layer.  The  suitability  of  any  friction  law  (and 
the  value  of  its  associated  coefficients)  can  be 
ascertained  by  acquiring  field  data  in  the  form  of 
flow  profiles.  (5)  A  depth  varying  eddy  viscosity 
may  be  used  and  will  allow  greater  flexibility  for 
calibrating  the  model  from  field  data.  (6)  A  wide 
range  of  eddy  viscosity  and  bottom  friction  values 
can  be  used.  (7)  A  comparison  of  the  finite  element 
method  results  with  a  semi-analytic  solution  of  a 
one-dimensional  problem  indicates  a  good  correla- 
tion The  cubic  approximation  of  the  velocity  as  a 
function  of  depth  provides  a  good  fit  to  the  closed 
form  solution.  (8)  Large  coefficient  matrices  are 
not  generated  The  coefficients  for  each  node  are 
stored  and  called  at  each  time  step.  (9)  A  split  time 
step  algorithm  for  time  integration  was  used.  The 
time  step,  however,  remains  limited  by  the  critical 
value  of  delta  X/sq  root  of  (2gh).  CPU  time  was 
typically  3-4  times  longer  than  for  the  comparable 
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vertical  integrated  model.  (10)  Integration  by  parts 
was  not  used  for  the  second  order  terms.  As  a 
result,  the  horizontal  eddy  viscosity  terms  will  be 
constant  over  an  element.  (See  also  W80-06894) 
(Humphreys-ISWS) 
W80-06909 


APPLICATION  OF  THE  FINITE  ELEMENT 
METHOD  TO  VERTICALLY  STRATIFIED  HY- 
DRODYNAMIC  FLOW  AND  WATER  QUAL- 
ITY, 

Hydrologic  Engineering  Center,  Davis,  CA. 
R.  C.  MacArthur,  and  W.  R.  Norton. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23. 
1980.  p  5.92-5.102,  1980.  4  Fig,  1  Tab,  1  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Finite  element  analysis,  'Water  qual- 
ity, 'Mathematical  models,  'Stratified  flow, 
'Lakes,  'Missouri,  Analytical  techniques,  Model 
studies,  Open  channel  flow,  Water  temperature, 
Velocity,  Profiles,  Hydrodynamics,  Flow,  Dis- 
solved oxygen,  Phytoplankton,  Laboratory  tests, 
Path  of  pollutants,  'Lake  Taneycomo(MO). 

RMA-7  is  a  two-dimensional  mathematical  model 
that  describes  the  behavior  of  velocity,  pressure, 
temperature  and  dissolved  oxygen  in  the  vertical 
plane  with  homogeneity  assumed  in  the  third  (lat- 
eral) direction;  the  model  will  accommodate  width 
gradients  in  both  the  X  and  Y  directions.  Formu- 
lated on  the  classical  concepts  of  conservation  of 
mass,  momentum,  and  energy,  it  is  a  somewhat 
unusual  model  as  it  retains  the  complete  vertical 
momentum  equation  and  does  not  make  the  as- 
sumption that  pressure  must  be  hydrostatic.  This 
model  was  applied  to  two  prototype  stratified  flow 
situations.  In  each  application  a  stratified  flow  was 
simulated  as  a  result  of  density  differences  arising 
from  temperature  gradients.  In  the  second  exam- 
ple, dissolved  oxygen,  BOD,  and  phytoplankton 
were  also  routed  in  accordance  with  the  overall 
flow  fields.  Based  on  the  data  presented,  it  seems 
reasonable  to  conclude  that:  (1)  The  finite  element 
method  in  general  and  RMA-7  in  particular  are 
capable  of  simulating  vertically  stratified  two-di- 
mensional flow;  (2)  The  proper  definition  of  eddy 
viscosity  and  dispersion  coefficients  is  essential  to 
proper  model  operation,  and  there  may  be  transfer- 
ability of  values  from  problem  to  problem  if  ele- 
ment size  and  distortion  are  accounted  for;  and  (3) 
RMA-7  appears  to  give  reasonable  answers,  but 
currently  it  is  not  possible  to  evaluate  its  accuracy 
in  relation  to  velocity  due  to  a  lack  of  prototype 
data;  initial  comparisons  of  temperature  and  dis- 
solved data  are  promising  and  will  improve  as 
calibrations  become  more  rigorous  and  quantified. 
(See  also  W80-06894)  (Humphreys-ISWS) 
W80-06910 


ON  FINITE  ELEMENT  ANALYSIS  OF  NON- 
LINEAR HEAT  TRANSFER  WITH  PHASE 
CHANGES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  2C. 
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RESPONSE  OF  SEMIARID  GRASSLAND 
SITES  TO  NITROGEN  FERTILIZATION:  I. 
PLANT  GROWTH  AND  WATER  USE, 

Science  and  Education  Administration,   Lincoln, 

NE. 

J.  F.  Power. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  3,  p  545-550,  May-June  1980.  2  Fig,  3  Tab,  15 

Ref. 

Descriptors:  'Plant  growth,  'Water  utilization, 
•Evapotranspiration,  'Grasslands,  'North  Dakota, 
Soil  water,  Fertilization,  Nitrogen  compounds. 
Crop  response,  Bromegrass,  Wheatgrasses,  On-site 
investigations,  Ecosystems. 


Eight  rate-of-N-fertilizer  experiments  were  con- 
ducted for  5  or  6  years  on  established  perennial 
grass  sites  near  Mandan,  North  Dakota.  Experi- 
ments were  conducted  within  essentially  the  same 
precipitation  and  temperature  regimes  on  sites  dif- 
fering in  soil  type,  exposure,  and  grass  species  to 
determine  their  influence  on  N  response.  Above- 
ground  vegetation  response  to  N  fertilization  de- 
pended primarily  upon  species-smooth  bromegrass 
(Bromus  inermis)  was  generally  more  responsive 
than  crested  wheatgrass  (Agropyron  desertorum) 
or  native  mixed  prairie.  No  consistent  patterns  of 
root  biomass  response  to  N  fertilization  were  obvi- 
ous. At  some  sites  or  in  certain  years  root  biomass 
responses  were  fairly  consistent,  whereas  at  other 
sites  or  in  other  years,  little  response  to  N  oc- 
curred. Water  use  efficiency  (WUE)  was  greatest 
for  bromegrass  and  least  for  native  grasses,  and 
was  generally  increased  by  N  fertilization.  WUE 
increased  as  above-ground  growth  increased, 
whether  as  a  result  of  N  fertilization  or  because  of 
less  evaporation  at  more  protected  sites.  Cumula- 
tive dry  matter  response  to  N  fertilization  was 
highly  correlated  with  cumulative  fertilizer  N 
added,  with  a  different  curvilinear  relationship  for 
each  site.  These  results  indicated  that  the  magni- 
tude of  fertilizer  N  responses  by  perennial  grass- 
lands is  site  specific.  Consequently  interpretations 
of  fertilizer  experiments  conducted  on  only  one 
soil  type  or  with  only  one  species  must  be  inter- 
preted with  caution.  (Humphreys-ISWS) 
W80-06488 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS; 
REPORT  1,  BASELINE  STUDIES;  VOLUME  I: 
THE  AQUATIC  MACROPHYTES  OF  LAKE 
CONWAY,  FLORIDA, 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 
Bureau  of  Aquatic  Plant  Research  and  Control. 
L.  E.  Nail,  and  J.  D.  Schardt. 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  AD-A057345, 
Price  codes;  A07  in  paper  copy,  A01  in  microfiche. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi,  Technical  Report  A-78-2, 
June   1978.    122  p,    15   Tab,   82   Ref,   7  Append. 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
plants,  Baseline  studies,  'Environmental  effects, 
Ecology,  Fish,  Lakes,  'White  amur,  Lake 
Conway(FL). 

Presented  are  the  results  of  studies  intended  to 
provide  baseline  information  in  preparation  for 
measuring  the  effect  of  the  white  amur  on  the 
aquatic  vegetation  of  Lake  Conway,  Florida.  The 
sponsors  hope  to  assess  the  environmental  impact 
of  the  fish,  evaluate  its  ability  to  control  vegeta- 
tion, develop  ecological  models  to  predict  the 
effect  of  the  fish  on  other  systems,  and  devise  a 
management  plan  for  large-scale  use.  Included 
herein  are  (1)  descriptions  of  the  methods  of  and 
materials  used  in  aquatic  plant  research  in  Lake 
Conway,  (2)  results  and  observations  made  during 
and  subsequent  to  the  test  period,  and  (3)  a  litera- 
ture review.  Appendix  A  presents  the  Stratified 
Random  Sample  Results,  Appendix  B,  Numerical 
Summary  of  Transect  Results;  Appendix  C, 
Graphs  of  Selected  Transect  Results;  Appendix  D, 
Monthly  Standing  Crop  Changes;  Appendix  E, 
Numerical  Summary  of  Permanent  Plot  Data;  Ap- 
pendix F,  Graphs  of  Selected  Permanent  Plot 
Data;  and  Appendix  G,  The  Approximate  Distri- 
bution of  the  Dominant  Plants  in  Lake  Conway. 
(WES) 
W 80-06541 


HYDROLOGIC  CHARACTERISTICS  OF  WIS- 
CONSIN'S WETLANDS  AND  THEIR  INFLU- 
ENCE ON  FLOODS,  STREAM  FLOW,  AND 
SEDIMENT, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
R.  P.  Novitzki. 

In:  Wetland  Functions  and  Values:  The  State  of 
Our  Understanding;  American  Water  Resources 
Association,  p  377-388,  November  1978.  11  Fig,  1 
Tab,  10  Ref. 


Descriptors:  'Hydrologic  budget,  'Wetlands, 
'Wisconsin,  'Effects,  Floods,  Streamflow,  Sedi- 
ment yield,  Soil-water-plant  relationships,  Slopes, 
Flood  flow.  Base  flow,  Groundwater,  Surface 
waters. 

This  report  describes  the  hydrologic  characteris- 
tics of  Wisconsin's  wetlands  and  their  effect  on 
floodflows  and  base  flows.  Wetlands  occur  in  de- 
pressions and  on  slopes,  and  may  be  in  contact 
with  ground  water  or  totally  surface-water  sup- 
ported. Wisconsin's  wetlands  can  be  classified  as 
surface-water  depression,  ground-water  depres- 
sion, surface-water  slope,  or  ground-water  slope. 
Throughout  the  State  floodflows  are  80%  lower, 
springtime  streamflows  40%  higher,  and  fall  base 
flows  40%  lower  in  basins  with  40%  lake  and 
wetland  area  than  in  basins  with  no  lake  and  wet- 
land area.  In  the  north-central  third  of  the  State 
sediment  yields  are  90%  lower  in  basins  with  40% 
lake  and  wetland  area  than  in  basins  with  no  lake 
and  wetland  area.  (USGS) 
W80-06595 


ESTIMATING  WATER  USED  BY  IRRIGATED 
CORN  IN  WEST  CENTRAL  MINNESOTA, 

Science   and    Education    Administration,    Morris, 

MN.  North  Central  Soil  Conservation  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  3F. 
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GEOTHERMAL  AREAS  IN  NEVADA  -  THE 
DISTRIBUTION  OF  VASCULAR  PLANTS 
NEAR  THE  THERMAL  SPRINGS  SURVEYED, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 

J.  Freeman,  and  J.  L.  Mahoney. 

Mentzelia  The  Journal  of  the  Northern  Nevada 

Native  Plant  Society,  No  3,  p  8-14,  1977,  3  Fig,  3 

Tab,  11  Ref.  OWRT-A-077-NEV  (1),  14-34-0001- 

7060. 

Descriptors:  'Geothermal  studies,  'Vascular 
plants,  'Thermal  springs,  Ecological  distribution, 
Deserts,  Environmental  control,  Baseline  floral 
survey,  Energy  development,  Thermal  power, 
'Nevada,  Great  Basin(NV),  Endangered  Flora. 

Potential  energy-related  development  of  Nevada's 
geothermal  areas  requires  an  assessment  of  the 
associated  biota.  This  research  documents  the  spe- 
cies, composition  and  relative  abundance  of  vascu- 
lar plants  inhabiting  thirteen  thermal  areas 
throughout  Nevada.  One  hundred  twenty-five  spe- 
cies representing  50  plant  families  were  collected. 
The  most  interesting  plant  found,  A  stragolus  lenti- 
ginosus  Dougl.  var  sesquimetrolis  (Rydb.)  Bar- 
neby,  was  previously  believed  to  be  extinct  within 
the  continental  United  States.  The  current  distribu- 
tion of  this  species  is  presented;  due  to  its  extreme- 
ly restricted  distribution,  protection  of  its  habitat  is 
essential.  Differentiation  was  made  between  the 
flora  of  warm  springs  (generally  in  Southern 
Nevada)  and  hot  springs  (generally  in  Central  and 
Northern  Nevada).  This  study  provides  a  baseline 
floral  survey  of  selected  geothermal  sites  which 
can  be  used  to  evaluate  potential  future  environ- 
mental perturbations. 
W80-06936 


23.  Erosion  and  Sedimentation 


CLUTHA  FLOOD  OF  OCTOBER  1978, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand).  Power  Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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NUMERICAL  MODELLING  OF  SUSPENDED 
SEDIMENTS, 

Thessaloniki  Univ.,   Salonika  (Greece).   Dept.  of 

Hydraulics. 

C  Koutitas,  and  B.  O'Connor. 

Advances  in  Water  Resources,  Vol  3,  No  2,  p  51- 

57,  June  1980.  8  Fig,  1 1  Ref. 

Descriptors:    'Mathematical    models,    'Boundary 
processes,    'Suspended    load,    Suspended    solids. 
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Mathematical  studies,  Equations,  Analytical  tech- 
niques, Analysis,  Finite  element  analysis,  Sediment 
transport,  Numerical  analysis,  Diffusion,  Labora- 
tory tests,  Alluvial  channels,  'Suspended  sedi- 
ments, Galerkin  error  minimization  procedure. 

The  turbulent  advection-diffusion  mathematical 
model  in  three-dimensional  space  was  solved  by  a 
mixed  finite  element  finite  difference  method. 
Linear  finite  elements  in  the  vertical  direction  and 
central  finite  differences  in  the  horizontal  direc- 
tions were  used  coupled  with  the  Galerkin  error 
minimization  procedure.  The  integration  in  time 
was  performed  in  fractional  steps  (one  explicit  one 
implicit)  by  splitting  the  differential  operator.  The 
method  was  illustrated  by  application  to  the  three- 
dimensional  movement  of  suspended  sediment.  Its 
accuracy  was  checked  by  comparison  to  analytical 
solutions  and  its  efficiency  was  gaged  relative  to 
finite  elements  and  implicit  finite  difference  solu- 
tions for  two-dimensional  suspended  sediment 
transport  over  a  dredged  channel.  (Lee-ISWS) 
W80-06485 


SOIL  AGGREGATES  AND  PRIMARY  PARTI- 
CLES TRANSPORTED  IN  RILL  AND  INTER- 
RIL  FLOW, 

Science  and  Education  Administration,  Columbia, 

MO. 

E.  E.  Alberts,  W.  C.  Moldenhauer,  and  G.  R. 

Foster. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  3,  p  590-595,  May-June  1980.  1  Fig,  9  Tab,  21 

Ref. 

Descriptors:  *Soil  erosion,  *Rill  erosion,  'Model 
studies,  'Soil  management,  'Indiana,  On-site  tests, 
Runoff,  Sediment  transport,  Soils,  Sands,  Silts, 
Clays,  Organic  matter,  Soil  density.  Flow, 
Discharge(Water),  Erosion  rates,  Particle  size,  Rill 
flow,  Interrill  flow. 

The  size  distribution  of  soil  particles  detached  and 
transported  in  rill  and  interrill  flow  was  deter- 
mined on  a  silt  loam  soil  in  northcentral  Indiana. 
Eroded  soil  was  separated  by  field  and  laboratory 
sieving  into  greater  than  2-,  2-  to  1-,  1-  to  0.5-,  0.5- 
to  0.21-,  0.21-  to  0.05-,  and  less  than  0.05-mm  size 
classes.  The  amount  of  primary  clay  (less  than 
0.002  mm)  transported  as  discrete  particles  in  rill 
and  interrill  flow  was  also  determined.  Large  dif- 
ferences were  found  in  the  size  of  soil  aggregates 
and  primary  particles  in  rill  and  interrill  sediment. 
Rill  flow  transported  a  greater  proportion  of  larger 
particles  as  compared  with  interrill  flow  because  of 
basic  differences  in  the  detachment  and  transport 
mechanisms.  Less  than  5%  of  the  rill  and  interrill 
sediment  was  composed  of  primary  clays,  indicat- 
ing that  most  eroded  clay  was  transported  within 
soil  aggregates.  The  primary  particle  composition 
of  the  eroded  aggregates  was  also  determined.  For 
all  sizes  less  than  0.05  mm,  the  percentage  of  sand 
in  rill  and  interrill  sediment  was  considerably 
higher  than  that  in  the  matrix  soil.  The  high  sand 
content  decreased  the  percentage  of  silt  in  some 
size  classes  more  than  the  percentage  of  clay, 
indicating  that  primary  clays  may  either  flocculate 
or  adsorb  to  the  surfaces  of  larger  aggregates 
during  transport.  Water  was  added  to  the  top  of 
preformed  rills  at  several  rates  to  simulate  various 
upland  slope  lengths.  Discharge  and  rill  erosion 
rates  were  not  related  for  this  soil  that  had  not 
been  tilled  or  cropped  for  1  year.  (Humphreys- 
ISWS) 
W 80-06490 


VERTICAL   MIXING   OF   LAKE   SEDIMENTS 
BY  TUBIFICID  OLIGOCHAETES, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-06500 


SEDIMENT  DEPOSITION  IN  THE  WHITE 
RIVER  RESERVOIR,  NORTHWESTERN  WIS- 
CONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

W.  G.  Batten,  and  S.  M  Hindall. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 


Denver,  CO  80225,  $6.00  in  paper  copy,  $4.00  in 
microfiche.  Geological  Survey  open-file  report  79- 
1330,  November  1979.  34  p,  13  Fig,  1  Plate,  3  Tab, 
12  Ref. 

Descriptors:  'Sediment  transport,  'Erosion, 
'Streams,  'Sediment  yield,  'Wisconsin,  Reser- 
voirs, Sediment  distribution,  Reservoir  silting,  Sus- 
pended load,  Particle  size,  Sedimentation  rates, 
Bed  load,  Gaging  stations,  Data  collections, 
'White  River  Reservoir(WI),  'Northwestern  Wis- 
consin. 

Sediment  transport  in  the  White  River  and  deposi- 
tion in  the  White  River  Reservoir  were  studied  to 
determine  past  erosion  rates  in  the  red-clay  area  of 
northwestern  Wisconsin.  The  original  reservoir  ca- 
pacity and  volume  of  deposited  sediment  were 
calculated  to  be  815  acre-feet  and  487  acre-feet, 
respectively.  Analyses  of  deposited  sediment  aver- 
aged 43  percent  sand,  40  percent  silt,  and  17  per- 
cent clay.  The  gross  rate  of  deposition  was  about 
7.0  acre-feet  per  year  over  the  reservoir  history, 
1907-76.  The  rate  for  the  period  1963-76  was  5.7 
acre-feet  per  year  based  on  Cesium- 137  dating. 
Presently,  the  reservoir  traps  only  sand  and  some 
silt-sized  sediment.  Clay-sized  material  (over  80 
percent  of  suspended  sediment  presently  entering 
the  reservoir)  pass  through  without  being  deposit- 
ed. Based  on  limited  data,  the  average  annual  sedi- 
ment yield  for  the  279  square  mile  drainage  area 
above  the  reservoir  was  about  50  tons  per  square 
mile  or  8  acre-feet  per  year.  Almost  all  of  this 
sediment  is  derived  from  steep  unvegetated  stream- 
banks  in  a  red-clay  area  comprising  less  than  10 
percent  of  the  total  drainage  area.  (USGS) 
W80-06532 


GENERAL  STUDY  OF  THE  MODIFIED  EIN- 
STEIN METHOD  OF  COMPUTING  TOTAL 
SEDIMENT  DISCHARGE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

D.  E.  Burkham,  and  D.  R.  Dawdy. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $1.80.  Geological  Survey 
Water-Supply  Paper  2066,   1980.  67  p,   10  Fig,   1 
Tab,  22  Ref. 

Descriptors:  'Sediment  discharge,  'Equations, 
'Computer  programs,  'Methodology,  Correlation 
analysis,  Suspended  load,  'Einstein 

method(Modified). 

The  modified  Einstein  procedure  was  revised  by 
applying  corrections  to  two  equations  and  by  re- 
placing two  equations  The  revision  was  made 
because  D65  was  used  directly  in  the  modified 
Einstein  procedure  to  represent  the  equivalent 
sand  roughness,  ks,  whereas  a  much  larger  size 
apparently  should  have  been  used.  For  this  study, 
5.5  D65,  an  average  value  based  on  a  best  fit  for 
data  for  several  sites,  was  used.  Improvement  is 
indicated  by  the  revision  because  the  corrections  of 
pertinent  equations  eliminated  some  of  the  empiri- 
cal adjustments  contained  in  the  modified  Einstein 
procedure.  The  approximate  standard  error  of  esti- 
mate for  total  sediment  discharge  determined  for 
five  streams  is  22  percent  for  the  modified  and 
revised  modified  Einstein  procedures.  The  revised 
modified  Einstein  procedure  gives  shear  velocities 
that  are  significantly  larger  and  x  values  that  are 
significantly  smaller  than  the  corresponding  values 
computed  using  the  modified  Einstein  procedure. 
The  ratio  of  shear  velocity  for  the  revised  modified 
Einstein  procedure  ranges  from  9.52  to  1.28  for 
stream  velocities  ranging  from  0.50  to  15  feet  per 
second.  For  the  292  data  sets  used  in  testing  the 
two  procedures,  the  value  x  ranged  from  1.00  to 
1.14  for  the  revised  modified  Einstein  procedure 
and  from  1.00  to  1.62,  the  maximum  value  possible, 
for  the  modified  Einstein  procedure.  The  value  of 
x  is  1  for  fully  turbulent  flow.  (USGS) 
W80-06593 


THE  PHYSICAL  PROPERTIES  OF  SOME 
ERODED  SOILS  OF  SOUTHEASTERN  NIGE- 
RIA, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Soil  Science. 

M.  E.  Obi,  and  B.  O.  Asiegbu. 

Soil  Science,  Vol  130,  No  1,  p  39-48.  July  1980.  7 


Fig,  6  Tab,  9  Ref. 

Descriptors:  'Soil  erosion,  'Physical  properties, 
'Africa,  'Erosion  control.  Data  collections,  Per- 
meability, Hydraulic  conductivity,  Porosity,  Infil- 
tration, On-site  investigations,  Laboratory  tests, 
Soil  profiles.  Soil  density,  Foreign  research,  For- 
eign countries,  'Nigeria. 

The  physical  properties  of  some  eroded  soils  of  the 
rain  forest  and  savanna  zones  of  southeastern  Nige- 
ria were  investigated.  These  soils  are  on  slopes  of  4 
to  22%,  and  the  degree  of  erosion  varies  from  very 
slight  to  catastrophic  Texturally,  the  top  soils  are 
sand  and  loamy  sand,  and  most  profiles  are  uni- 
form to  considerable  depths.  Total  soil  porosities 
range  from  40  to  61%,  with  macropores  constitut- 
ing 35  to  60%.  Infiltration  rates  range  from  10.1  to 
357.1  cm  per  hour,  and  saturated  hydraulic  con- 
ductivities of  the  top  layers  range  from  7  1  to  33.1 
cm  per  hour.  Water  release  curves  showed  consid- 
erable loss  of  water  (41  to  67%)  between  0  and  80 
cm  of  water  tension,  in  conformity  with  the  tex- 
tural  and  organic  matter  status  of  the  soils  An 
erodibility  rating  curve  showed  the  Onicha-Mbaise 
and  Agulu  soils  to  be  most  erodible  and  the 
Nsukka  soils  to  be  most  stable.  The  implications  of 
these  findings  for  soil  management  practices  and 
cropping  systems  were  discussed.  Exhibiting  re- 
markably good  physical  properties,  in  particular 
the  capacity  for  high  rainfall  acceptance,  it  appears 
that  most  of  the  soils  investigated  can  be  stabilized 
primarily  by  adequate  vegetative  cover.  (Hum- 
phreys-ISWS) 
W80-06615 


CHEMICAL  YIELDS  IN  RUNOFF,  AND  DENU- 
DATION IN  A  SMALL  ARABLE  CATCHMENT, 
EAST  DEVON,  ENGLAND, 

Lanchester     Polytechnic,     Coventry     (England). 

Dept.  of  Geography. 

I  D.  L.  Foster. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  349-368. 

July  1980.  4  Fig,  10  Tab.  53  Ref. 

Descriptors:  'Erosion,  'Chemicals,  'Runoff, 
'Sampling.  'Model  studies.  Mathematical  models, 
Discharge(Water).  Watersheds(Basins),  Nutrients, 
Dissolved  solids.  Solutes,  Hydrogen  ion  concentra- 
tion, Electrical  conductance,  Rating  curves, 
Streamflow,  Water  quality.  Chemical  denudation. 

The  calculation  of  rates  of  chemical  denudation  on 
the  basis  of  streamflow  data  is  subject  to  a  variety 
of  error  sources,  ranging  from  the  initial  sampling 
and  chemical  analysis  scheme,  to  the  estimation  of 
the  nondenudational  component  of  streamflow 
loss.  Most  variability  in  load  estimates,  based  on 
rating  curves,  was  shown  to  occur  at  the  monthly 
level  which  has  serious  implications  for  determin- 
ing detailed  nutrient  budgets  on  this  basis.  Implica- 
tions for  rates  of  denudation  appear  less  significant 
since  annual  estimates  smooth  out  the  high  degree 
of  monthly  variability.  Of  great  importance  in  the 
investigation  of  process  rates  is  the  sampling 
period  length,  since  a  high  degree  of  variability 
occurs  between  years  which  simply  reflects  vari- 
ations in  the  hydrological  regime.  (Sims-ISWS) 
W80-06633 


SEDIMENTATION  IN  THE  FRASER  RIVER 
AND  ITS  ESTUARY,  SOUTHWESTERN  BRIT- 
ISH COLUMBIA  (CANADA). 

Geological  Survey  of  Canada.  Vancouver  (British 

Columbia). 

J.  D  Milliman. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

6.  p  609-633,  June  1980.   17  Fig,  4  Tab,   18  Ref. 

Descriptors:  'Estuaries,  'Rivers,  'Sediment  trans- 
port, 'Canada,  Suspended  solids,  Sands.  Silts. 
Clays,  Variability,  Seasonal,  Tides.  Tidal  effects. 
Tidal  waters.  Coasts,  Sediments.  Dredging.  Sedi- 
mentology,  'Fraser  River  (British  Columbia), 
'British  Columbia. 

The  Fraser  River,  the  largest  nver  (in  terms  of 
both  water  and  sediment  discharge)  reaching  the 
west  coast  of  Canada,  is  a  sand-dominated  nver  in 
which  most  sediment  transport  occurs  during 
freshet  in  late  spring  and  early  summer.  More  than 
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half  the  sediment  discharged  during  this  2-3  month 
period  is  sand.  Throughout  the  rest  of  the  year,  the 
river  is  characterized  by  lower  flow  and  low  sus- 
pended sediment  concentrations  (primarily  silt  and 
clay);  net  offshore  transport  during  these  months  is 
slight,  and  near-bottom  transport  appears  to  be 
landward.  The  dominance  of  sand  transport  in  the 
Fraser  results  in  an  estuarine  depositional  regime 
quite  different  from  most  mud-dominated  rivers 
and  estuaries.  Although  most  sediment  in  the  river 
is  carried  in  suspension,  about  40%  of  the  sand 
(20%  of  the  total  load)  settles  from  suspension  in 
the  upper  estuary  and  most  of  the  rest  settles  prior 
to  reaching  the  lower  estuary.  In  a  natural  situa- 
tion, much  of  the  river  sand  probably  would  con- 
tinue moving  seaward  as  bed  load,  as  suggested  by 
the  prevalence  of  migrating  sand  waves  in  the 
middle  estuary  during  freshet.  Longshore  drift  of 
this  sand  has  built  tidal  flats  that  now  dominate  the 
nearshore  environment.  Dredging  of  river  chan- 
nels removes  an  appreciable  part  of  the  total 
annual  sand  load.  Jetties  across  intertidal  flats  and 
at  the  river  mouth  have  interrupted  longshore 
transport  and  increased  resuspension  of  sand  in  the 
outer  estuary  by  channelizing  flow.  All  of  these 
factors  should  combine  in  shifting  tidal  flats  and 
adjacent  shoreline  from  their  natural  state.  (Sims- 
ISWS) 
W80-06653 


THE  DESIGN  OF  SEDIMENT  BASINS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   4D. 
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RESIDUE  AND  TILLAGE  EFFECTS  ON  SCS 
RUNOFF  CURVE  NUMBERS, 

Science  and  Education  Administration,  Beltsville, 

MD. 

For  primary  bibliographic  entry  see  Field  2E. 
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SEA  RESEARCH  PROGRAM  FOR  CHANNEL 
STABILITY  AND  GULLY  CONTROL, 

Science   and   Education   Administration,   Oxford, 

MS. 

For   primary   bibliographic   entry   see   Field   4D. 

W80-06673 


PROPOSED  CRITERIA  FOR  INTERPRETING 
STABILITY  OF  LAKESHORE  BLUFFS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-06761 


MECHANICS  OF  COASTAL  LANDSLIDES 
AND  THE  INFLUENCE  OF  SLOPE  PARAM- 
ETERS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W80-06762 


OPEN  CHANNEL  FLOW  WITH  SUSPENDED 
SEDIMENTS, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Civil 
Engineering. 
T.  Itakura,  and  T.  Kishi. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15650,  p  1325-1343,  August  1980.  9 
Fig,  26  Ref,  2  Append. 

Descriptors:  "Open  channel  flow,  Sediments, 
♦Sediment  transport,  'Suspended  solids,  'Model 
studies,  Mathematical  models,  Turbulence,  Veloc- 
ity, Flow,  Channel  flow,  Mixing,  Disperison,  Dis- 
tribution patterns,  Particle  size,  Hydraulics,  Hy- 
drodynamics, Sedimentology. 

Characteristics  of  open  channel  flow  with  suspend- 
ed sediments  were  theoretically  investigated  intro- 
ducing a  theory  based  on  the  Monin-Obukhov 
length.  First,  a  velocity  distribution  equation  based 
on  the  theory  showed  good  agreement  with  the 


measured  velocity  distribution.  Second,  the  hy- 
draulic resistance  and  the  distribution  of  suspended 
sediment  concentration  observed  in  experiments 
were  explained  theoretically.  Third,  a  transport 
rate  formula  for  suspended  sediments,  in  which 
'classical  equations'  were  included  as  a  particular 
case,  was  obtained;  and  this  formula,  in  coopera- 
tion with  a  reference  concentration  derived  in  the 
present  study,  showed  agreement  with  experimen- 
tal results.  Finally,  the  critical  condition  for  depo- 
sition of  suspended  particles  and  the  collapse  of 
turbulence  were  derived  and  verified  by  experi- 
ments. (Sims-ISWS) 
W80-06820 


VISUALIZATION  OF  SEPARATION  OVER 
SAND  WAVES, 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 
Civil  Engineering. 
M.  E.  Karahan,  and  A.  W.  Peterson. 
Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15652,  p  1345-1352,  August  1980.  5 
Fig,  13  Ref,  2  Append. 

Descriptors:  'Flow  separation,  'Sand  waves, 
'Model  studies,  'Hydraulic  models,  Flow,  Flumes, 
Laboratory  tests,  Equipment,  Instrumentation,  Op- 
tical properties,  Sands,  Beds,  Froude  number, 
Reynolds  number,  Data  processing,  Sediment 
transport,  Sedimentology,  Hydraulics,  Birefrin- 
gence, Polariscopes,  Polarization,  Visualization, 
Flow  visualization. 

Flow  pattern  and  separation  over  dune-shaped 
beds  have  been  observed  by  streaming  birefrin- 
gence. By  this  visual  observation,  qualitative  meas- 
urements were  carried  out,  and  the  variations  of 
the  separation  zone  length  with  the  Froude  and 
Reynolds  numbers  of  the  flow  were  established.  At 
low  Froude  numbers,  the  length  of  separation  zone 
is  proportional  by  the  inverse  of  Froude  number.  If 
the  Froude  number  of  the  flow  is  greater  than  0.2, 
there  is  no  significant  change  in  the  separation 
zone  length,  and  the  ratio  of  the  separation  zone 
length  to  the  height  of  dunes  takes  0.32  constant 
value.  This  ratio  also  is  a  function  of  flow  Reyn- 
olds number  in  laminar  boundary  layer,  and  de- 
creases with  increasing  Reynolds  numbers.  In  the 
case  of  turbulent  boundary  layer,  this  ratio  is  inde- 
pendent of  Reynolds  number.  (Sims-ISWS) 
W80-06821 


SHORT  STATISTICAL  ANALYSIS  OF  TOTAL 
LOAD  CONCENTRATION, 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 
Dept.  of  Civil  Engineering. 
J.  P.  Soni. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Tech- 
nical Note,  p  1383-1389,  August  1980.  4  Fig,  3  Tab, 
4  Ref,  1  Append. 

Descriptors:  'Sediment  transport,  'Laboratory 
tests,  'Sediment  load,  'Uniform  flow,  Analytical 
techniques,  Analysis,  Testing  procedures,  Statisti- 
cal methods,  Sediment  discharge,  Data  collections, 
Particle  size,  Sediment  concentration,  Standard  de- 
viation. 

Recently  Willis  and  Bolton  conducted  uniform 
flow  experiments  to  collect  data  on  total  sediment 
concentrations  for  the  sediment  size  having  a 
median  diameter  of  0.54  mm.  They  have  correlated 
these  concentrations  with  statistical  parameters  like 
mean,  standard  deviation,  etc.  The  author  per- 
formed a  series  of  uniform  flow  experiments  with 
sediment.  Twenty-three  uniform  flow  experiments 
were  conducted  in  a  200  mm  wide,  500  mm  deep, 
and  30  m  long  recirculatory  tilting  flume.  The  sand 
forming  the  bed  had  a  median  sieve  diameter  of 
0.32  mm  and  a  geometric  standard  deviation  of 
1.30.  The  grain  size  distribution  of  the  sand  was 
tabulated.  The  specific  gravity  of  the  sand  was 
2.65.  Mean  concentration  C  and  the  standard  devi- 
ation of  the  total  load  concentration  fluctuations 
are  both  closely  related  to  the  Froude  number 
squared  of  flow.  The  mean  concentration  was 
found  to  be  3.125  times  the  standard  deviation  for 
the  sediment  having  median  particle  diameter  of 
0.32  mm,  indicating  an  extreme  variation  in  the 


concentration  data.  (See  also  W79-05535)  (Hum- 

phreys-ISWS) 

W80-06824 


SAND  MOTION  INITIATION  BY  WATER 
WAVES:  TWO  ASYMPTOTES, 

Coastal  Engineering  Research  Center,  Fort  Bel- 

voir,  VA. 

R.  J.  Hallermeier. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 

Division,   American   Society   of  Civil   Engineers, 

Vol   106,  No  WW3,  Proceedings  Paper  15603,  p 

299-318,  August   1980.   5  Fig,  2  Tab,  59  Ref,  2 

Append. 

Descriptors:  'Erosion,  'Sands,  'Coastal  engineer- 
ing, 'Model  studies,  Mathematical  models,  Sand 
waves,  Waves(Water),  Velocity,  Shear,  Shear 
drag,  Sediments,  Sedimentation,  Sedimentology, 
Beaches,  Coasts. 

The  new  calculation  procedure  for  sand  motion 
initiation  on  a  level  bed  in  oscillatory  flow  simpli- 
fies the  Shields  criterion  adopted  from  steady  flow 
and  agrees  better  with  available  measurements.  For 
fine  sand  and  high  flow  frequency,  published  labo- 
ratory measurements  agree  with  a  model  of  motion 
initiation  by  threshold  drag  force  on  a  grain  in  a 
laminarly  shearing  boundary  layer.  For  coarse 
sand  and  low  flow  frequency,  measurements  agree 
with  another  model:  a  threshold  flow  energy 
above  a  thoroughly  mixed  boundary  layer.  The 
unified  criterion  presented  predicts  critical  peak 
near-bed  velocities  between  10  cm/s  and  50  cm/s 
(4  in. /sec  and  20  in./sec)  in  +  or  -  10  %  agreement 
with  a  majority  of  adequately  documented  results 
for  quartz  sand  in  water.  Critical  velocity  is  deter- 
mined by  sand  diameter,  ratio  of  sand  to  fluid 
density,  oscillation  frequency,  and  to  a  lesser 
extent  fluid  viscosity.  The  effect  of  oscillation  fre- 
quency vanishes  for  usual  ocean  situations,  but  not 
for  wave-tank  conditions.  Needs  for  additional  test 
data  were  pointed  out.  (Sims-ISWS) 
W80-06829 


IMPACT  OF  GRAVEL  MINING  ON  RIVER 
SYSTEM  STABILITY, 

Military  Academy,  West  Point,  NY. 
P.  F.  Lagasse,  B.  R.  Winkley,  and  D.  B.  Simons. 
Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,   American   Society   of  Civil   Engineers, 
Vol   106,  No  WW3,  Proceedings  Paper  15643,  p 
389-404,  August  1980.  11  Fig,  35  Ref,  1  Append. 

Descriptors:  'Gravels,  'Mining,  'Effects,  'Stabil- 
ity, 'Rivers,  On-site  investigations,  Erosion,  Sedi- 
mentation, Stream  stabilization,  Sediments,  Particle 
size,  Quarries,  Dredging,  Inland  waterways,  Chan- 
nel morphology,  Potamology,  Mississippi 
River(MS). 


Data  from  the  Lower  Mississippi  River  were  pre- 
sented and  analyzed  relative  to  trends  which  may 
be  attributed,  in  part,  to  the  removal  of  the  gravel 
armor  from  the  bed  of  the  river  by  gravel  mining. 
A  significant  change  with  time  of  both  the  size  and 
gradation  of  the  bed  material  of  the  Lower  Missis- 
sippi River  was  documented.  The  data  presented 
indicated  a  possible  relationship  between  gravel 
mining  and  the  development  of  divided  flow 
reaches.  While  the  available  data  was  not  sufficient 
to  establish  a  direct  cause-and-effect  relationship 
between  gravel  mining  and  river  system  instability, 
the  correlation  was  sufficient  to  serve  as  a  warning 
of  a  potentially  serious  problem.  The  indiscrimi- 
nate removal  of  gravel  from  river  beds  may  be 
activating  far-reaching  changes  in  system  morphol- 
ogy. (Sims-ISWS) 
W80-06833 


A  FINITE  ELEMENT  WATERSHED  MODEL 
TO  PREDICT  STORM  HYDROGRAPHS,  SEDI- 
MENT EROSION  AND  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W80-06922 
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A  DATA  MANAGEMENT  SYSTEM  FOR 
FINITE  ELEMENT  SEDIMENT  TRANSPORT 
MODELS, 

Army  Engineer  Waterways   Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab.  Ha. 
For  primary  bibliographic  entry  see  Field  7C. 
W80-06923 


FINITE  ELEMENT  MODELS  IN  A  HYBRID 
MODEL  STUDY  OF  ESTUARINE  SEDIMEN- 
TATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  2L. 
W 80-06924 

2K.  Chemical  Processes 


EFFECT  OF  EXCHANGEABLE  SODIUM  PER- 
CENTAGE, CATION  EXCHANGE  CAPACITY, 
AND  SOIL  SOLUTION  CONCENTRATION  ON 
SOIL  ELECTRICAL  CONDUCTIVITY, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

I.  Shainberg,  J.  D.  Rhoades,  and  R.  J.  Prather. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  3,  p  469-473,  May-June  1980.  4  Fig,  3  Tab,  14 

Ref. 

Descriptors:  'Soil  physical  properties,  'Cation  ex- 
change, 'Conductivity,  'Saline  soils,  Soils,  Electri- 
cal conductance,  Laboratory  tests,  Methodology, 
Analytical  techniques,  Salinity,  Soil  water, 
Sodium,  Sands,  Silts,  Clays,  Kaolinite,  Montmoril- 
lonite,  Mica,  Vermiculite. 

The  electrical  conductivity  of  eight  soils  was  meas- 
ured as  a  function  of  the  solution  electrical  conduc- 
tivity over  a  wide  range  of  salt  concentration  and 
salt  composition.  The  soils  electrical  conductivity 
in  the  low  range  of  salt  concentration  (less  than  2-3 
mmho/cm).  In  the  higher  salt  concentration  range, 
straight  line  relationships  were  obtained.  The  shape 
of  the  curves  was  explained  by  the  inclusion  of  a 
solid-water  in  series  element  in  the  conductance 
model.  The  effect  of  the  soil  exchangeable  sodium 
percentage  on  the  electrical  conductivity  curve 
parameters  is  slight  and  is  not  significant  when  the 
electrical  conductivity  method  is  used  to  survey 
soil  salinity.  However,  for  measurements  of  solute 
concentrations  in  nonsaline  soils,  deviations  from 
linearity  are  significant  and  the  full  relationship 
developed  should  be  used.  (See  also  W77-04250) 
(Humphreys-ISWS) 
W80-06487 


ANALYSES  OF  WATER,  CORE  MATERIAL, 
AND  ELUTRIATE  SAMPLES  COLLECTED 
NEAR  SICILY  ISLAND,  LOUISIANA  (SICILY 
ISLAND  AREA  LEVEE  PROJECT), 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  8B. 

W80-06517 


GROUND-WATER  QUALITY  IN  SELECTED 
AREAS  OF  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
S.  M.  Hindall. 

Available  from  the  OFSS,  Box  25425,  Fed.  Or., 
Denver,  CO  80225,  $3.00  in  paper  copy,  $4.00  in 
microfiche.  Geological  Survey  open-file  report  79- 
1594  (WRI),  December  1979.  20  p,  8  Ref. 

Descriptors:  'Water  quality,  'Groundwater,  'Wis- 
consin, 'Water  wells,  Water  analysis,  Water  chem- 
istry, Water  quality  standards. 

Analysis  of  2,071  ground-water  samples  from  970 
wells  throughout  Wisconsin  indicate  large  vari- 
ations in  ground-water  quality.  Ground  water  in 
Wisconsin  is  generally  suitable  for  most  uses,  but  in 
some  areas  concentrations  of  chemical  constituents 
exceed  recommended  drinking-water  standards. 
Iron,  manganese,  and  nitrate  commonly  exceed 
recommended  drinking-water  standards  and  dis- 
solved solids,  sulfate,  heavy  metals,  and  phenolic 
materials  may  present  local  problems.  (USGS) 


W80-06518 


DETAILS      OF      HYDROCHEMICAL      VARI- 
ATIONS IN  FLOWING  WELLS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W80-06602 


2L.  Estuaries 


TRIHALOMETHANE  LEVELS  IN  PUBLIC 
WATER  SUPPLIES  DRAWN  FROM  THE  SAC- 
RAMENTO RIVER  SYSTEM, 

California  Dept.  of  Health  Services,  Berkeley. 
For  primary  bibliographic  entry  see  Field  5B. 
W80-06493 


THE  NUMERICAL  MODELLING  OF  STORM 
SURGES  IN  THE  BAY  OF  BENGAL, 

Reading  Univ.  (England).  Dept.  of  Meteorology. 
B.  Johns,  and  M.  A.  Ali. 

Quarterly  Journal  of  the  Royal  Meteorological 
Society,  Vol  106,  No  447,  p  1-18,  January  1980.  13 
Fig,  1 1  Ref. 

Descriptors:  'Storm  surge,  'Tropical  cyclones, 
'Model  studies.  Mathematical  models,  Coasts. 
Rivers,  Tidal  waters.  Estuaries,  Tides,  Storms. 
Equations,  Computer  models,  Analytical  tech- 
niques. Weather,  Floods,  'Bay  of  Bengal. 

A  numerical  model  was  developed  for  the  simula- 
tion of  surges  generated  by  a  tropical  cyclone  in 
the  Bay  of  Bengal.  The  analysis  area  extends  from 
approximately  1 1  deg  N  to  22  deg  N,  and,  in  the 
northeastern  sector  of  the  Bay  includes  a  represen- 
tation of  the  Ganges-Brahmaputra-Meghna  river 
system  in  Bangladesh  The  extent  of  the  analysis 
area  allowed  three  days  of  the  surge-generating 
capacity  of  a  cyclone  originating  in  the  southern 
Indian  Ocean  to  be  recorded  before  landfall  at  the 
Bangladesh  coast.  The  incorporation  of  the  river 
system  permitted  a  potentially  deep  inland  penetra- 
tion of  surges  originating  in  the  Bay  The  model  is 
non-linear  which  allows  a  determination  of  the 
interactive  effect  between  surge  and  the  astronomi- 
cal tide.  Numerical  experiments  were  described 
that  relate  to  the  change  in  surge  response  result- 
ing from  a  change  in  the  cyclone  track  during  the 
24  hours  preceding  landfall.  An  account  was  given 
of  the  interaction  between  surge  and  tide  in  the 
Bay  and  the  river  system.  (Sims-ISWS) 
W80-06498 


SATELLITE  OBSERVATIONS  OF  A  NUTRI- 
ENT UPWELLING  OFF  THE  COAST  OF  CALI- 
FORNIA, 

Naval  Postgraduate  School,  Monterey,  CA.  Dept. 

of  Oceanography. 

E.  D.  Traganza,  D.  A.  Nestor,  and  A.  K. 

McDonald. 

Journal  of  Geophysical  Research,  Vol  85,  No  C7. 

p  4101-4106,  July  20,  1980.  7  Fig,  11  Ref.  ONR 

5747,  CODE  480. 

Descriptors:  'Upwelling,  'Coasts,  'California. 
•Remote  sensing,  'Nutrients,  Satellites(Artificial), 
Mixing,  Oceans,  Surface  waters,  Chemical  analy- 
sis, Water  quality,  On-site  investigations,  Phos- 
phates. Nitrates.  Oceanography. 

Satellite  thermal  imagery  was  combined  with  auto- 
mated chemical  analysis  of  surface  waters  off  cen- 
tral California  to  detect  and  better  understand  a 
'nutrient  upwelling'  entering  the  California  Cur- 
rent system.  While  thermal  surface  water  features 
have  been  mapped  successfully  from  satellites  for  a 
number  of  years,  the  relationship  of  satellite  ther- 
mal imagery  to  nutrients,  such  as  nitrates  and  phos- 
phates, has  not  been  established  As  a  result  of  such 
efforts,  satellite  remote  sensors  may  help  to  explain 
the  relationship  between  chemical  mesoscale  and 
pelagic  ecosystems  of  the  ocean.  Viewed  together 
with  the  satellite  images,  the  in  situ  data  suggest 
that  nutrient  cells  may  form  when  a  concentrated 
pulse  of  upwelled  water  provides  an  initial  thermo- 
chemical  mesoscale  structure.  As  a  result,  sharp 


gradients  or  chemical  fronts  and  thermal  fronts  are 
formed.  It  is  possible  that  nutrient  cells  coincided 
with  thermal  eddies  observed  in  earlier  satellite 
images  as  reasoned  when  CalCOFI  data  were  com- 
pared with  infrared  images  of  the  California  Cur- 
rent system.  However,  while  the  correlation  of 
'satellite  temperatures'  with  in  situ  temperatures 
may  hold  in  all  cases,  correlations  with  chemical 
concentrations  will  depend  on  the  initial  conditions 
of  the  source  water  and  subsequent  changes  that 
occur  as  a  result  of  processes  of  advection,  diffu- 
sion, mixing,  heat  transfer,  salt  transfer,  and  bio- 
logical uptake  and  release  of  nutrients.  (Hum- 
phreys-ISWS) 
W80-06499 


GEORGETOWN  HARBOR,  SOUTH  CAROLI- 
NA; REPORT  2,  EFFECTS  OF  VARIOUS 
CHANNEL  SCHEMES  ON  TIDES,  CURRENTS, 
AND  SHOALING;  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station. 
Vicksburg,  MS 

M.  J.  Trawle,  and  R.  A.  Boland,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A052  340, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  H-78-6,  May  1979.  126  p,  29 
Tab,  39  PI 

Descriptors:  'Model  studies,  'Dredging,  'Harbors, 
Effects,  Salinity,  Tidal  effects,  'Channels, 
Currents(Water),  Hydraulic  models,  Navigation, 
Coastal  engineering,  'Shoaling,  'Georgetown 
Harbor(SC). 

The  Georgetown  Harbor  model,  a  fixed-bed  model 
constructed  to  linear  scale  ratios  of  1:800  horizon- 
tally and  1:80  vertically,  reproduced  a  portion  of 
the  Atlantic  Ocean,  W'invah  Bay  including  Mud 
Bay,  North  Inlet  and  marshes  between  Winyah 
Bay  and  North  Inlet,  the  Sampit  River  including 
Georgetown  Harbor,  and  the  lower  portions  of  the 
Pee  Dee,  Black,  and  Waccamaw  Rivers  and  adja- 
cent marshes.  The  model  was  equipped  with  neces- 
sary appurtenances  for  the  accurate  reproduction 
and  measurement  of  tides,  tidal  currents,  salinity 
intrusion,  freshwater  inflow,  and  shoaling  distribu- 
tion. Purposes  of  the  model  study  were  (a)  to 
determine  the  effects  on  the  hydraulic,  salinity,  and 
shoaling  characteristics  of  a  deepening  from  27  to 
35  ft  of  the  main  navigation  channel  to  George- 
town Harbor  and  (b)  to  determine  whether  present 
maintenance  dredging  can  be  reduced  by  proposed 
plans  involving  channel  revision,  sediment  traps, 
and  freshwater  flow  diversion.  This  report  presents 
and  analyzes  the  results  of  the  testing  of  the  fol- 
lowing schemes:  Western  Channel  and  Turning 
Basin  scheme.  Marsh  Island  Channel  and  Turning 
Basin  scheme,  Upper  Winyah  Bay  Side  Channel 
Trap  scheme.  Inflow  Diversion  scheme,  and  Dee- 
pened Channel  scheme.  (WES) 
W80-06539 


MAYPORT-MILL  COVE  MODEL  STUDY; 
REPORT  1,  HYDRAULIC,  SALINITY.  AND 
SHOALING  VERIFICATION;  HYDRAULIC 
MODEL  INVESTIGATION. 

Army   Engineer  Waterways   Experiment   Station. 
Vicksburg,  MS. 
N.  J.  Brogdon.  Jr 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A073601. 
Price  codes:  Al  1  in  paper  copy.  A01  in  microfiche. 
Technical  Report  HL-79-12.  July  1979.  222  p,  177 
PI,  1  Tab. 

Descriptors:  'Salinity.  'Tides.  'Model  studies. 
Channels,  Navigation,  Coastal  engineering. 
'Shoaling.  Florida,  'Mayport-Mill  Cove(FL). 

A  fixed-bed  model  of  Mayport-Mill  Cove,  con- 
structed to  scales  of  1:500  horizontally  and  1:50 
vertically,  reporoduced  a  portion  of  the  Atlantic 
Ocean  adjacent  to  the  entrance  and  the  St.  Johns 
River  upstream  to  Hibernia  Point.  The  effects  of 
proposed  improvement  plans  for  the  Mayport 
Naval  Basin  area  on  existing  shoaling  rates,  hy- 
draulics, salinities,  and  flushing  and  the  effects  of 
proposed  improvement  plans  in  the  Mill  Cove  area 
on    flushing,    hydraulics,    salinities,    and    channel 
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shoaling  were  investigated.  Phase  1  of  the  study 
involved  the  model  verification  tests,  phase  2  in- 
volved the  Mayport  Naval  Basin  Study,  and  phase 
3  involved  the  Mill  Cove  study.  Phase  1  is  report- 
ed herein;  phases  2  and  3  will  be  reported  in 
Reports  2  and  3  of  this  series.  Model  verification 
tests  indicated  the  model  hydraulic  and  salinity 
regimes  were  in  satisfactory  agreement  with  the 
prototype  for  comparable  conditions.  Model  verifi- 
cation also  included  a  comprehensive  shoaling  ver- 
ification of  shoaling  rates  and  patterns  in  the  navi- 
gation channel  and  Mayport  Naval  Basin.  During 
the  shoaling  verification,  model  operation  proce- 
dures were  developed  by  trial  and  error  to  achieve 
satisfactory  reproduction  of  observed  prototype 
shoaling  distribution  patterns  within  the  various 
reaches  of  the  navigation  channel  and  in  Mayport 
Basin.  (WES) 
W80-06543 


A  NUMERICAL  MODEL  FOR  TSUNAMI  IN- 
UNDATION, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

J.  R.  Houston,  and  H.  L.  Butler. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  AD-A065090, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-79-2,  February  1979.  56  p, 

21  Fig,  35  Ref,  1  Append 

Descriptors:  "Tsunamis,  *Floods,  "Mathematical 
models,  Waves(Water),  Saline  water  intusion, 
Long  waves,  *Land  inundation. 

A  two-dimensional  and  time-dependent  numerical 
model  was  developed  that  calculates  the  land  inun- 
dation of  a  tsunami.  The  model  solves  long  wave 
equations  that  include  bottom  friction  terms.  A 
coordinate  transformation  was  used  to  allow  the 
model  to  employ  a  smoothly  varying  grid  that 
allows  cells  to  be  small  in  the  inundation  region 
and  large  in  the  ocean.  The  model  was  verified  by 
simulating  the  1964  Alaskan  tsunami  at  Crescent 
City,  California.  An  application  of  the  model  to 
calculate  inundation  in  a  region  of  Hawaii  is  pre- 
sented. (WES) 
W80-06544 


SHOALING  IN  HARBOR  ENTRANCES;  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS. 

B.  K.  Melton,  and  J.  J.  Franco. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  AD-A068213, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-79-5,  March  1979.  66  p,  29 

PI. 

Descriptors:  "Harbors,  "Shoals,  "Hydraulic 
models,  Navigation,  Channels,  Channel  morphol- 
ogy, Currents(Water),  Effects,  "Shoaling. 

Presents  results  of  a  general  investigation  to  deter- 
mine and  demonstrate  some  of  the  principles  in- 
volved in  shoaling  in  harbor  entrances  and  some  of 
the  factors  to  be  considered  in  the  development  of 
solutions  to  the  problems.  The  model  used  was  not 
a  reproduction  of  a  reach  of  any  stream  but  was 
designed  to  fit  in  an  existing  facility  and  provide 
for  two  bends  and  straight  reach  between  the 
bends.  The  model  was  of  the  movable-bed  type 
with  scales  established  arbitrarily  as  1:400  horizon- 
tally and  1:100  vertically.  Tests  were  conducted 
with  the  harbor  entrance  located  along  the  con- 
cave bank  of  the  upper  bend,  in  the  straight  reach, 
and  along  the  convex  bank  of  the  lower  bend 
simultaneously.  Results  indicate:  1.  There  is  a  natu- 
ral tendency  for  shoaling  in  entrances  to  harbors 
involving  openings  in  bank  lines  of  alluvial  streams 
because  of  the  sudden  expansion  in  channel  width 
and  the  lowering  of  the  water  level  causing  sedi- 
ment-laden bottom  currents  to  move  toward  the 
opening.  2.  The  tendency  for  shoaling  in  harbor 
entrances  varies  with  the  size  of  opening  in  the 
bank  line,  the  location  of  the  entrance  with  respect 
to  the  channel  alignment,  and  flow  conditions. 
(WES) 
W80-06545 


NUMERICAL  ANALYSIS  OF  TIDAL  CIRCU- 
LATION FOR  LONG  BEACH  OUTER 
HARBOR  PROPOSED  LANDFILL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

D.  G.  Outlaw,  and  D.  C.  Raney. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  AD-A069796, 

Price  codes:  A  05  in  paper  copy,  A01  in  microfiche. 

Miscellaneous  Paper  HL-79-5,  May  1979.  93  p,  2 

Tab,  52  pi,  9  Ref,  2  Append. 

Descriptors:  "Harbors,  "Landfills,  "Numerical 
analysis,  Baseline  studies,  Tidal  waters,  Water  cir- 
culation, Model  studies,  Proposed  landfill,  Harbor 
oscillations,  "Tidal  circulation,  "Long  Beach 
Harbor(CA). 

A  study  was  conducted  for  Long  Beach  Harbor  to 
numerically  investigate  tidal  circulation  in  existing 
basins  and  to  define  and  evaluate  the  impact  of  a 
proposed  oil  terminal  adjacent  to  pier  J  on  existing 
harbor  circulation.  A  two-dimensional  depth-aver- 
aged formulation  of  the  hydrodynamic  equations 
was  used  in  the  model  and  an  implicit-explicit  finite 
difference  scheme  was  used  to  numerically  solve 
the  equations.  The  numerical  model  had  been  veri- 
fied in  a  previous  study  using  tide  and  velocity 
data  from  the  prototype  and  from  physical  model 
tests  conducted  at  WES.  Two  landfill  configura- 
tions for  the  oil  terminal  along  with  a  channel 
dredging  project  in  the  Port  of  Los  Angeles  were 
considered  in  the  study.  Tidal  currents  were  rela- 
tively unaffected  by  the  proposed  plans  except 
near  the  oil  terminal  and  the  dredging  project.  Net 
discharges  through  the  harbor  entrances  and 
through  Cerritos  Channel  in  the  inner  harbor  were 
not  changed  significantly.  (WES) 
W80-06549 


SIMULATION  OF  SALT-WATER  INTERFACE 
MOTION, 

GeoTrans,  Inc.,  Reston,  VA. 
J.  W.  Mercer,  S.  P.  Larson,  and  C.  R.  Faust. 
Ground  Water,  Vol   18,  No  4,  p  374-385,  July- 
August  1980.  14  Fig,  3  Tab,  12  Ref. 

Descriptors:  "Saline  water-freshwater  interfaces, 
"Coasts,  "Groundwater,  "Model  studies,  Math- 
ematical models,  Interfaces,  Saline  water,  Fresh- 
water, Saline  water  intrusion,  Aquifers,  Wells, 
Water  wells,  Equations,  Analytical  techniques. 

A  numerical  model  was  presented  that  solved  the 
partial  differential  equations  describing  the  motion 
of  salt  water  and  fresh  water  separated  by  a  sharp 
interface.  The  areal  equations  were  based  on  the 
Dupuit  approximation  and  were  obtained  from 
partial  integration  over  the  vertical  dimension. 
Finite-difference  techniques  were  applied  and  the 
utility  of  several  solution  schemes  was  tested.  The 
most  efficient  and  accurate  solution  scheme  used 
block  line-successive  over-relaxation.  Examples 
were  given  to  test  the  model,  to  evaluate  the 
Dupuit  approximation,  and  to  demonstrate  the  ap- 
plication to  a  field  situation.  The  results  showed 
that  the  model  is  in  good  agreement  with  an  ana- 
lytical solution,  but  under  severe  conditions  the 
Dupuit  approximation  may  be  inappropriate.  The 
model  was  applied  to  a  field  area  near  Kahului, 
Maui,  Hawaii  and  results  extend  the  analysis  of  the 
problem  beyond  previous  efforts.  (Sims-ISWS) 
W  80-06603 


A  STUDY  OF  SUBMERGED  BREAKWATERS, 

Singapore  Univ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W80-06606 


VARIABILITY  OF  PARTICULATE  MATTER 
IN  A  SMALL  COASTAL  INLET, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Atlantic  Oceanographic  Lab. 
K.  Kranck. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  8,  p  1209-1215,  August  1980.  9 
Fig,  37  Ref. 

Descriptors:  "Inlets(Waterways),  "Organic  matter, 
"Tidal  effects,  "Canada,  Bays,  Suspended  solids, 


Particle  size,  On-site  investigations,  Water  quality, 
Nitrogen,  Carbon,  Data  collections,  Aquatic  envi- 
ronment, Plankton,  Tides,  "Nova  Scotia,  "Petpes- 
wick  Inlet  (Nova  Scotia). 

Total  suspended  particulate  matter  concentration 
and  grain  size  spectra,  total  and  living  particulate 
carbon,  and  dissolved  nitrogen  and  carbon  were 
measured  at  stations  along  the  length  of  Petpes- 
wick  Inlet  and  over  several  tidal  cycles.  Distinct 
particle  populations  are  associated  with  the  water 
at  the  head  and  at  the  mouth  of  the  inlet.  Mixing  of 
water  masses  and  temporal  periodicities  cause  vari- 
ance in  particle  concentration  and  spectral  shape 
which  correspond  to  seasonal,  tidal,  and  seiche 
variations.  To  explain  the  last,  a  process  of  trans- 
formation of  organic  matter  between  dissolved  and 
particulate  states  by  aggregate  formation  and  brea- 
kup in  response  to  turbulent  changes  was  pro- 
posed. This  model  explains  the  short-term  variabil- 
ity but  requires  verification  with  closer  sampling 
interval  and  rigid  statistical  treatment  of  data.  Irre- 
spective of  the  cause,  it  is  probable  that  small-scale 
variability  of  suspended  particulate  matter  associat- 
ed with  turbulence  fluctuations  occurs  in  all  era- 
bayments.  If  this  is  so,  then  any  periodic  sampling 
may  be  subject  to  aliasing  unless  very  careful 
checks  are  made  to  eliminate  this  possibility. 
(Humphreys-ISWS) 
W80-06610 


OBSERVATION  OF  WAVELIKE  MOTION  OF 
THE  GASPE  CURRENT, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

C.  L.  Tang. 

Journal  of  Physical  Oceanography,  Vol  10,  No  6,  p 

853-860,  June  1980.  1 1  Fig,  9  Ref. 

Descriptors:  "St.  Lawrence  Seaway, 

"Currents(Water),  "Gulfs,  "Canada,  On-site  inves- 
tigations, Coasts,  Data  collections,  Remote  sensing, 
Measurement,  Current  meters,  Water  temperature, 
Salinity,  "Gaspe  Current(Nova  Scotia). 

From  current  meter  and  satellite  data,  an  unusual 
pattern  of  movement  of  the  Gaspe  Current  was 
identified  on  two  occasions  in  the  summer  of  1978. 
On  the  first  occasion,  the  axis  of  the  current  moved 
offshore  and  the  deep  current  reversed  its  normal 
seaward  direction.  In  the  satellite  pictures,  a  wave- 
like structure  of  the  Gaspe  Current  began  to 
appear  when  the  current  was  moving  toward  its 
normal  nearshore  position  after  a  several-day  ex- 
cursion offshore.  In  a  few  days,  it  developed  into  a 
form  resembling  an  overgrown  wave,  which  even- 
tually broke.  The  time  span  for  the  event  is  about 
10  days.  During  the  second  episode,  the  appear- 
ance of  a  wavelike  structure  was  also  preceded  by 
a  shift  in  the  position  of  the  Gaspe  Current,  but  the 
changes  in  the  current  direction  and  temperature 
were  much  less  drastic  than  in  the  first  event. 
Results  of  calculations  based  on  Niiler  and  Mysak's 
model  of  barotropic  instability  for  a  coastal  jet 
suggest  that  the  wavelike  motion  may  be  triggered 
by  the  increased  instability  of  the  Gaspe  Current 
when  it  is  away  from  the  coast,  since  the  effect  of 
the  coast  is  stabilizing.  The  model  predicts  an  e- 
folding  time  of  1  day,  a  wavelength  of  52  km  and  a 
period  of  4  days,  which  compare  favorably  with 
the  observed  wavelength  of  60  km  and  period  of  3- 
5  days.  (Humphreys-ISWS) 
W80-06619 


BENTHIC  BOUNDARY-LAYER  VELOCITY 
PROFILES:  DEPENDENCE  ON  AVERAGING 
PERIOD, 

Argonne  National  Lab.,  IL.  Radiological  and  En- 
vironmental Research  Div. 
B.  M  Lesht. 

Journal  of  Physical  Oceanography,  Vol  10,  No  6,  p 
985-991,  June  1980.  4  Fig,  5  Tab,  12  Ref.  COM/ 
NOAA  03-3-022-1 11. 

Descriptors:  "Boundary  layers,  "Benthos,  "Bound- 
ary processes,  "New  York,  "Continental  shelf, 
Turbulent  boundary  layers,  Sediment-water  inter- 
faces, Velocity,  Flow,  Currents(Water),  Profiles, 
On-site  tests,  Data  collections,  Analysis,  Analytical 
techniques.  Statistical  methods,  Sediment  trans- 
port, Flow  characteristics,  "New  York  Bight,  Ve- 
locity profiles. 
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The  relationship  between  benthic  boundary-layer 
velocity  profiles  and  current  meter  averaging  time 
was  investigated  using  detailed  (0.61  Hz)  current 
measurements  recorded  within  1  m  of  the  bottom 
on  the  inner  continental  shelf  in  the  New  York 
Bight.  The  percentage  of  velocity  profiles  which 
corresponds  to  the  von  Karman-Prandtl  model  of 
the  neutrally  stratified  turbulent  boundary  layer 
increases  rapidly  as  the  averaging  period  is  length- 
ened from  a  few  seconds.  When  the  averaging 
period  exceeds  approximately  20  times  the  charac- 
teristic time  scale  of  the  flow,  the  percentage  of 
logarithmic  profiles  becomes  independent  of  aver- 
aging period.  This  relationship  was  found  for  both 
wave  and  turbulence  dominated  flows.  Increasing 
the  averaging  period  beyond  the  minimum  re- 
quired to  define  stable  mean  values  does  not  sig- 
nificantly change  either  estimates  of  mean  friction 
velocity  or  the  statistical  distribution  of  the  drag 
coefficient  C  sub  100  computed  from  the  observa- 
tions. (Humphreys-ISWS) 
W80-06621 


SOME  OBSERVATIONS  ON  THE  LIPID  CON- 
CENTRATION IN  THE  EMS-DOLLART  ESTU- 
ARY AND  THE  WESTERN  WADDEN  SEA, 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
Biological  Research  Ems-Dollart  Estuary. 
R.  W.  P.  M.  Laane. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
6,  p  589-596,  June   1980.  7  Fig,  6  Tab.  20  Ref 

Descriptors:  'Estuaries,  "Lipids,  "Organic  matter. 
Sampling,  Chemical  analysis.  Analytical  tech- 
niques, Biomass,  Dissolved  solids,  Suspended 
solids,  Carbon,  Zooplankton,  Chlorophyll,  Metab- 
olism, Coasts,  *Ems-Dollart  Estuary(The  Nether- 
lands), "Wadden  Sea(The  Netherlands). 

The  chloroform-methanol  extractable  compounds 
(lipids)  of  organic  matter  in  seawater  were  meas- 
ured from  February  to  December  1978  in  the  Ems- 
Dollart  estuary.  The  concentration  of  total  lipids 
(dissolved  and  particulate)  ranged  from  0.012  to 
0.7  mg  carbon/1  (0.2-15.2%  of  total  organic 
carbon).  In  March  1979  the  dissolved  lipid  concen- 
tration in  the  Ems-Dollart  esturary  was  measured: 
of  the  total  lipids  63.4-83.8%  were  dissolved,  hence 
16.2-36.6%  of  the  lipids  are  in  particulate  material. 
In  June  and  October  1978,  two  surveys  were  made 
in  the  western  part  of  the  Wadden  Sea  to  compare 
the  total  lipid  concentrations  there  with  the  results 
in  the  Ems-Dollart.  Total  lipid  concentration  in 
this  part  of  the  Western  Wadden  Sea  ranged  from 
0.018  to  0.154  mg  carbon/1  (1-4.5%  of  total  organ- 
ic carbon).  The  contributions  of  the  'living'  and  the 
'detrigeneous'  parts  in  the  total  lipid  content  were 
discussed.  (Sims-ISWS) 
W80-06651 


THERMOCLINE  FORMATION  IN  THE 
CELTIC  SEA, 

Institute  of  Oceanographic  Sciences,   Birkenhead 

(England). 

I.  D.  James. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

6,  p  597-607,  June   1980.   11   Fig,  2  Tab,  9  Ref. 

Descriptors:  "Thermocline,  "Stratification, 
"Coasts,  "Oceans,  Sampling,  Surveys,  Data  proc- 
essing, Thermal  stratification.  Heat  budget,  Heat, 
Temperature,  Mixing,  Winds,  Tides,  Tidal  effects, 
"Celtic  Sea. 

Thermistor  chain  records  made  in  the  Celtic  Sea 
during  April  and  May  1978  show  the  onset  of  the 
seasonal  thermocline.  This  occurs  in  a  matter  of 
days  as  a  result  of  a  series  of  heating  and  mixing 
events.  These  events  were  explained  in  the  light  of 
estimates  of  heat  fluxes  and  of  the  effectiveness  of 
wind  and  tidal  mixing  as  measured  by  a  Monin- 
Obukhov  length  scale.  (Sims-ISWS) 
W80-06652 


SEDIMENTATION  IN  THE  FRASER  RIVER 
AND  ITS  ESTUARY,  SOUTHWESTERN  BRIT- 
ISH COLUMBIA  (CANADA), 

Geological  Survey  of  Canada,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  2J. 


W80-06653 


THE  FATE  OF  TRACE  METALS  IN  NARRA- 
GANSETT  BAY,  RHODE  ISLAND:  RADIO- 
TRACER  EXPERIMENTS   IN  MICROCOSMS, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

P.  H.  Santschi,  Y.  H.  Li,  and  S.  R.  Carson. 
Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 
6,  p  635-654,  June  1980  7  Fig,  6  Tab,  39  Ref.  EPA 
R803902-02. 

Descriptors:  "Trace  elements,  "Metals,  "Bays, 
"Laboratory  tests,  Model  studies,  Mathematical 
models,  Tracers,  Radioisotopes,  Chemicals,  Sedi- 
ments, Marine  biology,  Estuaries,  Pollutants,  Path 
of  pollutants,  Water  pollution,  "Narragansett 
Bay(RI). 

Experiments  designed  to  determine  removal  rate 
constants  and  removal  mechanisms  of  various  ra- 
dioactive trace  metals  (51Cr,  54Mn,  58Co,  59Fe, 
65Zn,  75Se,  115mCd,  134Cs,  210Po,  210Pb,  226Ra, 
228Th)  in  controlled  ecosystems  simulating  Narra- 
gansett Bay  conditions  in  spring  and  early  summer 
seasons  were  described.  Overall  removal  could 
adequately  be  described  with  a  model  assuming 
first  order  removal  to  several  reservoirs  Initial 
removal  rates  in  two  identical  tanks  replicated  well 
during  the  early  summer  experiment.  The  removal 
behavior  of  Mn,  Cr,  and  Se  changed  after  the  first 
1-2  weeks  of  the  same  experiment  Although  ad- 
sorption to  walls  and  other  tank  parts  was  signifi- 
cant, that  fraction  seemed  to  be  effectively  re- 
moved from  further  interaction  and  would  be  ac- 
counted for  in  the  model.  The  major  mechanisms 
for  metal  uptake  that  would  be  characteristic  of  the 
natural  system  were  found  to  be  scavenging  by 
particles  that  settled  from  the  water  column 
(mostly  resuspended  sediment)  and  direct  adsorp- 
tion within  the  bioturbated  layer  of  sediment.  Gen- 
erally slower  removal  was  observed  during  the 
early  summer  relative  to  the  spring  and  was  as- 
cribed to  a  combination  of  trace  metal  association 
with  low  molecular  weight  organic  compounds 
and  increasing  rates  of  return  from  the  sediments 
Bioturbation  rates  in  the  top  3  cm  of  the  sediments 
in  the  spring  experiments  were  similar  to  other 
experimental  values  for  Narragansett  Bay  and 
other  coastal  regions:  a  mixing  coefficient  of  2-5  x 
10  to  the  minus  7  power  sq  cm/s  was  calculated. 
(Sims-ISWS) 
W80-06654 


TIDAL  FLUCTUATIONS  IN  BIOLOGICAL 
OXYGEN  DEMAND  IN  EXPOSED  SANDY 
BEACHES, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

A  H.  Dye. 

Estuarine  and  Coastal  Marine  Science.  Vol  11,  No 
1,  p  1-8,  July  1980.  4  Fig,  30  Ref 

Descriptors:  "Biochemical  oxygen  demand,  "Vari- 
ability, "Beaches,  "Tidal  effects,  Tides,  Wetting, 
Drying,  Moisture  content,  Oxygen,  Benthic  fauna, 
Sampling,  On-site  investigations,  Data  processing. 
Analytical  techniques,  Fluctuations,  Biology, 
"South  Africa,  South  Africa  coast. 

Tide-induced  fluctuations  in  biological  oxygen 
demand  (BOD)  on  two  medium  to  fine  sandy 
beaches  were  recorded  over  two  separate  24-hr 
periods  in  February  (summer)  1979.  Fluctuations  in 
BOD  of  over  two  orders  of  magnitude  were  found 
with  the  highest  occurring  at  or  just  after  high  tide 
and  the  lowest  at  low  tide.  Greatest  fluctuations 
occurred  at  the  higher  tidal  levels  as  well  as  near 
the  surface  of  the  substratum.  Significant  correla- 
tions between  BOD  and  the  degree  of  water  satu- 
ration of  the  sand  were  found,  although  no  such 
correlations  with  either  bacterial  or  protozoan 
numbers  or  temperature  occurred.  It  appears  that 
in  areas  of  the  beach  where  the  water  content 
decreases  to  30%  or  less,  BOD  is  greatly  reduced 
and  increases  again  only  upon  re-wetting  by  the 
incoming  tide.  Measurements  of  BOD  made  during 
low  tide  in  such  areas  may  underestimate  oxygen 
consumption  by  as  much  as  300%.  Conversely, 
measurements  made  on  saturated  sediments  only 
may  be  overestimates  of  a  similar  magnitude. 
(Sims-ISWS) 


W80-06656 


TIDAL  RESUSPENSION  IN  BUZZARDS  BAY, 
MASSACHUSETTS,  III.  SEASONAL  CYCLES 
OF  NITROGEN  AND  CARBON:  NITROGEN 
RATIOS  IN  THE  SESTON  AND  ZOOPLANK- 
TON, 

Miami  Univ.,  FL.  Rosenstiel  School  of  Marine  and 
Atmospheric  Science. 
M.  R.  Roman. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
1,  p  9-16,  July  1980.  5  Fig,  1  Tab,  39  Ref  NSF 
DES75-10025,  GA-39911. 

Descriptors:  "Nitrogen,  "Carbon,  "Seasonal, 
•Tidal  waters,  "Massachusetts,  Sampling,  On-site 
investigations,  Data  processing.  Methodology, 
Siston,  Zooplankton.  Nutrients,  Biomass,  Phyto- 
plankton,  Bavs.  Esiuaries,  Tidal  effects,  "Buzzards 
Bay(MA). 

Seasonal  changes  in  zooplankton  nitrogen  biomass, 
particulate  organic  nitrogen,  and  dissolved  inor- 
ganic nitrogen  species  were  measured  for  2  years 
iiion  in  Buzzards  Bay,  MA.  The  ratio  of 
particulate  organic  N  :  dissolved  inorganic  N  : 
zooplankton  N  ranged  from  64  :  32  :  1  to  5  :  2  :  1. 
The  C  :  N  ratio  (by  weight)  of  zooplankton  was 
relatively  constant  over  the  2  years,  ranging  from 
3  6  to  4.7,  whereas  the  C  :  N  ratio  of  seston  (by 
weight)  fluctuated  from  a  minimum  of  5.1  in 
summer  to  a  maximum  of  13  6  in  winter  The 
percentages  of  C  and  N  of  the  zooplankton  aver- 
age 38%  and  10%,  respectively,  but  decreased  to 
below  5%  C  and  1%  N  in  August,  September,  and 
October  when  the  ctenophore  Mnemiopsis  leidyi 
was  abundant  in  the  bay.  Zooplankton  daily  ration 
was  estimated  as  25  and  75%  of  their  nitrogen 
biomass  and  compared  to  approximate  N  assimila- 
tion by  phytoplankton  as  well  as  the  total  particu- 
late nitrogen  pool.  Over  most  of  the  year  in  Buz- 
zards Bay  the  approximate  daily  N  assimilated  by 
phytoplankton  was  lower  than  estimated  zooplank- 
ton daily  ration,  suggesting  that  detritus  is  the 
dominant  particulate  nitrogen  pool  consumed. 
(Sims-ISWS) 
W80-06657 


ON  THE  STOKES'  DRIFT  INDUCED  BY 
TIDAL  MOTIONS  IN  A  WIDE  ESTUARY, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland)  Dept.  of 

Offshore  Engineering. 

P.  P.  G.  Dyke. 

Estuarine  and  Coastal  Marine  Science,  Vol  11.  No 

1,  p  17-25.  July  1980.  2  Fig,  19  Ref. 

Descriptors:  'Dnfting(Aquatic),  "Tidal  waters, 
"Estuaries,  "Mass  transfer,  "Model  studies,  Math- 
ematical models,  Analytical  techniques,  Numerical 
analysis,  Waves(Water).  Tides.  Tidal  effects. 
Stratification,  Circulation,  Water  circulation,  Cor- 
lolis  force.  Oceanography,  "Stokes"  drift. 

This  paper  presents  a  simple  analytical  model  of 
tidal  motion  in  a  wide  estuary.  The  essential  fea- 
ture of  the  model  is  its  ability  to  include  both  the 
Coriolis  acceleration  and.  to  a  limited  extent,  verti- 
cal stratification  of  density.  It  was  shown  that  the 
Coriolis  acceleration  is  not  important  when  consid- 
ering the  depth  integrated  or  barotropic  flow,  but 
is  important  when  considering  baroclinic  motions. 
Further,  arguments  show  that  the  Stokes'  drift  is  a 
fair  representation  of  tidally  induced  residual  flow, 
and  that  barotropic  Stokes'  drift  on  the  kind  of 
length  scales  appropriate  to  an  estuary  are  domi- 
nated by  friction.  However,  when  considering 
depth  dependent  flow  (the  baroclinic  mode),  an 
inviscid  Stokes'  drift  is  present  having  a  typical 
magnitude  of  2  cm/s.  The  flow  pattern  for  this 
drift  in  a  straight  sided  estuary  shows  an  equal  and 
opposite  flow  along  each  bank,  with  the  flow  itself 
exhibiting  a  periodic  structure  (i.e.,  reversals)  at 
well  defined  intervals  down  the  estuary  The 
Stokes'  drift  along  the  axis  of  symmetry  of  the 
estuary  is  zero.  Applications  of  this  model  to  real 
estuaries  is  discussed.  (Sims-ISWS) 
W80-06658 


MODELLING  OF  TIDAL  BARRIER  SCHEMES: 
AN   ANALYSIS   OF   THE    OPEN-BOUNDARY 


30 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


PROBLEM  BY  REFERENCE  TO  AC  CIRCUIT 
THEORY, 

Institute  of  Oceanographic  Sciences,  Birkenhead 

(England). 

D.  Prandle. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 

1,  p  53-71,  July   1980.    13   Fig,    1   Tab,    15   Ref. 

Descriptors:  'Estuaries,  *Barriers,  "Tides,  :Model 
studies,  Mathematical  models,  Numerical  analysis, 
Theoretical  analysis,  Analytical  techniques,  Hy- 
drodynamics, Tidal  energy,  Tidal  streams,  Tidal 
waters,  'England,  Tidal  barriers,  "Thames  estuary, 
Bristol  Channel,  Boundary  effects. 

In  modeling  a  tidal  barrier  scheme  it  is  generally 
difficult  to  determine  whether  the  downstream 
boundary  is  sufficiently  seaward  to  ensure  that  the 
prescribed  boundary  conditions,  pertaining  to  the 
existing  system,  remain  valid  after  the  barrier  has 
been  installed.  This  problem  was  examined  using 
the  hydrodynamic  analogy  with  AC  circuit  theory; 
the  essential  elements  of  this  theory  were  summa- 
rized. The  first  application  of  this  theory  con- 
cerned the  effect  of  tidal  barriers  in  the  River 
Thames;  it  was  shown  that  barriers  in  the  region 
between  North  Woolwich  and  Chelsea  Bridge  will 
lead  to  a  small  increase  in  the  M  sub  2  tidal  range. 
Using  a  number  of  models  with  the  downstream 
boundary  successively  further  downstream,  the 
different  results  were  analyzed  in  a  manner  which 
provides  an  indication  of  the  validity  of  the  tidal 
prognostication  for  any  particular  boundary  loca- 
tion. The  second  application  concerned  the  Bristol 
Channel  where  it  was  shown  that  barriers  down- 
stream of  Newport  will  produce  a  small  reduction 
in  the  M  sub  2  tidal  range.  In  view  of  the  present 
interest  in  this  region  this  is  an  important  result 
confirming  the  earlier  findings  of  Heaps.  (Sims- 
ISWS) 
W80-06659 


SUMMERTIME  ADVECTION  OF  LOW  SALIN- 
ITY SURFACE  WATERS  INTO  ONSLOW  BAY, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
J.  J.  Singer,  L.  P.  Atkinson,  and  L.  J.  Pietrafesa. 
Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
1,  p  73-82,  July  1980.  7  Fig,  3  Tab,  15  Ref.  DOE 
EY-76-S-09-0889,  EY-76-S-09-0902,  Dept.  of  Com- 
merce 04-6-158-44054. 

Descriptors:  *Currents(Water),  "Ocean  currents, 
"Coasts,  "Atlantic  Ocean,  "North  Carolina,  Conti- 
nental shelf,  Salinity,  Advection,  Winds,  Sampling, 
Surveys,  On-site  investigations,  Data  processing, 
Distribution  patterns,  Freshwater,  Oceans,  Ocean- 
ography, North  Carolina  coast,  "Onslow  Bay(NC), 
Freshwater  inflow. 

Low  salinity  plumes  have  been  observed  to  ema- 
nate from  the  southwestern  corner  of  Onslow  Bay, 
North  Carolina,  near  Cape  Fear  and  to  extend 
northeasterly  towards  Cape  Lookout.  The  length 
of  these  plumes  is  100-120  km,  roughly  two-thirds 
the  southwest  to  northeast  extent  of  the  bay.  They 
influence  as  much  as  20%  of  the  surface  area  of  the 
bay  with  freshwater  volumes  ranging  from  0.69  to 
0.86  cu  km.  This  corresponds  to  at  least  15%  of  the 
freshwater  volume  of  the  entire  bay.  The  fresh- 
water flux  as  the  plumes  croos  Frying  Pan  Shoals 
ranges  from  225  to  405  cu  m/s.  These  plumes 
dominated  the  surface  salinity  structure  over  the 
inner  half  of  the  shelf  in  Onslow  Bay  during  14-15 
July  and  21-23  July  1976.  In  addition,  a  southwest- 
erly flow  of  waters  from  Raleigh  Bay  into  Onslow 
Bay  was  also  observed  during  the  same  period. 
Both  flows  appear  to  result  from  wind-induced 
circulation.  (Sims-ISWS) 
W8O-O6660 


EVIDENCE  FOR  THE  FORMATION  AND  AGE 
OF  A  COMMERCIAL  SAND  DEPOSIT  IN  THE 
BRISTOL  CHANNEL, 

University  of  Wales  Inst,  of  Science  and  Technol- 
ogy, Cardiff. 
C.  M.  Davies. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
1,  p  83-99,  July    1980.    14  Fig,   2  Tab,   20  Ref. 

Descriptors:  "Sands,  "Estuaries,  "Dredging,  Sedi- 
ments, Sediment  transport,  Aggregates,  Gravels, 


Bedrock,  Bed  load,  Suspended  solids,  Tidal  waters, 
Tidal  effects,  On-site  investigations,  Sampling, 
Sonar,  Oceanography,  "Bristol  Channel(UK). 

Periodic  surveys  have  been  made  of  Holm  Sand,  a 
Holocene  deposit  incorporating  One  Fathom  Bank 
and  part  of  Mackenzie  Shoal  in  the  Bristol  Chan- 
nel. The  deposit  is  worked  for  sea-dredged  aggre- 
gate, primarily  building  and  concreting  sands,  al- 
though the  latter  are  becoming  depleted.  The  sur- 
veys showed  that  the  deposit  lies  on  irregular  pre- 
Holocene  substrate  and  is  incorporated  as  two 
suites  of  sand  waves:  large,  mainly  asymmetrical, 
outer  sand  waves  and  smaller,  symmetrically  vari- 
able, inner  sand  waves.  Sediments  were  classified 
into  seven  types  (A-G),  outer  sand  waves  being 
formed  in  gravelly  sands  and  sandy  gravels  (types 
C-F)  and  inner  sand  waves  in  unimodal  medium 
sands  (types  A  and  B).  It  was  suggested  that  sand 
wave  scale  is  related  to  transport  mode:  transport 
of  inner  waveform  sediments  is  mainly  as  suspend- 
ed load,  whereas  outer  waveform  sediments  are 
transported  part  as  bed  load,  part  as  suspended 
load.  A  progressive  sequence  of  profiles  was  evi- 
dent in  outer  sand  waves,  and  their  alignment  and 
mobility  indicate  that  Holm  Sand  sediments  are 
derived  from  channels  to  the  northwest  and  south- 
east. This  sequence,  together  with  a  progressive 
fining  in  mean  sizes  towards  the  deposit  axis,  sug- 
gests that  the  structure  could  have  evolved  during 
the  (Holocene)  Sub-Atlantic  period.  (Sims-ISWS) 
W80-06661 


UTILIZATION  OF  TIDAL  CURRENTS  BY  ES- 
TUARINE ZOOPLANKTON, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

T.  Wooldridge,  and  T.  Erasmus. 
Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
1,  p  107-1 14,  July  1980.  6  Tab,  16  Ref. 

Descriptors:  "Zooplankton,  "Estuaries,  "Spatial 
distribution,  "Tidal  effects,  Distribution  patterns, 
Plankton,  Currents(Water),  Tides,  Tidal  bores, 
Tidal  waters,  Coasts,  On-site  investigations,  Sam- 
pling, Surveys,  Salinity,  Temperature,  Water  tem- 
perature,  Flow,   Marine  biology,   "South  Africa. 

Strong  tidal  currents  in  the  Sundays  river  estuary, 
South  Africa,  prompted  an  investigation  into  the 
possibility  of  endemic  populations  avoiding  or  uti- 
lizing currents  in  a  vertical  and  lateral  plane  as  a 
mechanism  of  maintaining  themselves  within  the 
estuary.  The  copepod,  Pseudodiaptomus  hessei, 
avoided  inflowing  and  outflowing  surface  currents 
but  migrated  towards  the  surface  at  slack  water. 
Acartia  longipatella  and  A.  natalensis  remained  in 
greater  numbers  near  the  bottom  on  the  ebb  tide, 
moving  laterally  into  areas  of  slowest  current  ve- 
locity. Spatial  distribution  patterns  of  the  two  spe- 
cies of  Acartia  were  maintained  by  different  be- 
havioral responses  on  the  flood  tide.  A.  longipa- 
tella was  present  in  slower  currents  while  A.  nata- 
lensis was  present  in  greater  numbers  in  faster 
flowing  currents  and  so  moved  higher  up  the  estu- 
ary than  A.  longipatella.  The  large  mysid  Rhopa- 
lophthalamus  terranatalis  was  always  present  in 
greater  numbers  near  the  bottom,  maintaining  posi- 
tion through  lateral  migration,  avoiding  faster 
flowing  currents  on  the  ebb,  but  utilizing  these 
faster  currents  on  the  flood  tide  to  move  up  the 
estuary.  Adults  of  the  mysid,  Mesopodopsis  slab- 
bed, utilized  both  vertical  and  lateral  migration  as 
a  means  of  maintaining  position  in  the  estuary. 
(Sims-ISWS) 
W 80-06662 


SEA-RUN  RAINBOW  TROUT  OF  THE  EERSTE 
RIVER, 

For  primary  bibliographic  entry  see  Field  81. 
W80-06719 


ESTUARINE     SEDIMENTS:     SUCCESSIONAL 
MODEL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W80-06757 


A  TIDAL-POWERED  WATER  SAMPLER, 


Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W80-06766 


TURBULENCE   MEASUREMENTS   IN   SIMU- 
LATED TIDAL  FLOW, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  8B. 
W  80-068 17 


DENSE  BOTTOM  CURRENTS  IN  ROTATING 
OCEAN, 

Technical   Univ.   of  Denmark,   Lyngby.   Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
F.  Bo  Pedersen. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15629,  p  1291-1308,  August  1980.  8 
Fig,  3  Tab,  12  Ref,  2  Append. 

Descriptors:  "Density  currents,  "Oceans,  "Ocean 
currents,  "Model  studies,  Mathematical  models, 
Flow,  Friction,  Entrapment,  Froude  number, 
Ocean  circulation,  Currents(Water),  Oceanog- 
raphy, "Denmark  Strait,  Ocean  engineering,  Rota- 
tion. 

The  dynamic  equations  for  a  steady  dense  bottom 
current  on  a  gently  sloping  plane  in  a  rotating 
ocean  were  outlined.  The  entrainment  and  the 
friction  at  the  wall  and  the  interface  respectively 
were  parameterized  by  making  use  of  the  findings 
for  nonrotating  dense  bottom  currents  which  were 
summarized.  By  introducing  an  appropriate  nondi- 
mensional  length  scale,  the  equations  were  solved 
to  yield  the  discharge,  velocity,  density,  depth, 
width,  densimetric  Froude  number,  etc.,  along  the 
predicted  curved  path  line  of  the  current.  The 
usefulness  of  the  model  was  demonstrated  by  ap- 
plying it  to  the  Denmark  Strait  Overflow.  (Sims- 
ISWS) 
W80-06818 


IMPROVED  STABILITY  OF  DRONKERS' 
TIDAL  SCHEMES, 

Waterloopkundig  Lab.,  Delft  (Netherlands).  Math- 
ematics Branch. 
G.  S.  Stelling. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15660,  p  1365-1379,  August  1980.  2 
Fig,  7  Ref,  2  Append. 

Descriptors:  "Tides,  "Tidal  streams, 

"Currents(Water),  "Model  studies,  Mathematical 
models,  Theoretical  analysis,  Analytical  tech- 
niques, Stability,  Tidal  effects,  Coasts,  Rivers,  Es- 
tuaries, Channels,  Mathematics,  Equations,  Finite 
difference  theory. 

Stability  conditions  of  Dronkers'  explicit  finite  dif- 
ference schemes  for  tidal  computations  in  rivers 
and  open  channels  were  derived.  In  addition  to  the 
CFL  condition,  more  stringent  stability  conditions 
were  found.  Changing  the  approximation  of  the 
nonlinear  terms  by  applying  the  'Angled  Deriva- 
tive' method  resulted  in  a  second-order  finite  dif- 
ference scheme  of  the  same  computational  efficien- 
cy as  a  purely  explicit  scheme  for  which  the  only 
stability  condition  is  the  CFL  condition.  (Sims- 
ISWS) 
W80-06823 


SAND    MOTION    INITIATION    BY    WATER 
WAVES:  TWO  ASYMPTOTES, 

Coastal  Engineering  Research  Center,  Fort  Bel- 

voir,  VA. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-06829 


WATER  LEVEL  VARIATIONS  ALONG  CALI- 
FORNIA COAST, 

National  Ocean  Survey,  Rockville,  MD. 

R.  A.  Smith,  and  R.  J.  Leffler. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 

Division,   American   Society   of  Civil   Engineers, 
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Group  2L — Estuaries 

Vol  106,  No  WW3,  Proceedings  Paper  15614,  p 
335-348,  August  1980.  13  Fig,  1  Tab,  12  Ref,  2 
Append. 

Descriptors:  Water  levels,  *Coasts,  *Water  level 
fluctuations,  'California,  Data  processing,  Statisti- 
cal methods,  Curves,  'Tides,  Storms,  Sea  level, 
Seasonal,  Variability,  Meteorology,  Lunar  effects, 
Coastal  processes. 

Daily,  monthly,  yearly,  and  long-term  variations  in 
sea  level  relative  to  land,  and  highest  water  levels 
were  examined  at  1 5  locations  along  the  California 
coast.  The  longest,  uninterrupted  set  of  tidal  meas- 
urements (1854-1978)  in  the  United  States  are  at 
the  Golden  Gate.  Such  a  series  is  invaluable  in 
long-term  sea  level  variation  studies  and  storm 
frequency  analysis.  Maximum  expected  heights 
with  time  for  the  Golden  Gate  were  computed  and 
graphed.  Graphs  displaying  the  highest  water  level 
each  month  for  the  period  1933  through  1977  for 
four  widely  distributed  long-term  stations  in  Cali- 
fornia indicated  the  frequency  of  occurrence  and 
maximum  vertical  heights.  (Sims-ISWS) 
W80-06831 


A  RAPID  IN  SITU  METHOD  OF  EXTRACTING 
WATER  FROM  TIDAL  MARSH  SOILS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 

Botany  Section. 

For  primary   bibliographic   entry   see   Field   2G 

W80-06842 


VERTICAL  STRUCTURE  OF  TIME-DEPEND- 
ENT FLOW  DOMINATED  BY  FRICTION  IN  A 
WELL-MIXED  FLUID, 

Minnesota  Univ.,  Duluth.  Dept.  of  Physics. 

T.  F.  Jordan,  and  J.  R  Baker. 

Journal  of  Physical  Oceanography,  Vol  10,  No  7,  p 

1091-1103,  July  1980.  10  Fig,  3  Tab,  19  Ref.  EPA 

R805667-01-0.' 

Descriptors:  'Hydrodynamics,  'Flow,  'Fluid  fric- 
tion, 'Model  studies.  Mathematical  models.  Equa- 
tions, Mathematics,  Theoretical  analysis,  Oceans, 
Lakes,  Viscosity,  Mixing,  Currents(Water),  Ocean- 
ography, Estuaries,  Well-mixed  fluids,  Flow  verti- 
cal structure. 

Solutions  of  a  linear  hydrodynamic  equation  of 
motion  with  linear  boundary  conditions  were  ob- 
tained to  describe  the  horizontal  current,  as  a  func- 
tion of  depth  and  time,  determined  by  a  given 
history  of  the  wind  force  and  pressure  gradient  up 
to  that  time,  at  a  fixed  point  in  the  horizontal  plane, 
in  well-mixed  water  of  finite  depth  The  bottom 
friction  was  assumed  to  be  proportional  to  the 
bottom  current,  with  zero  bottom  current  and  zero 
bottom  friction  considered  as  limiting  cases.  The 
general  solution  was  established  as  an  eigenfunc- 
tion  expansion  when  the  eddy  viscosity  is  given  as 
a  positive  function  of  depth.  Explicit  formulas 
were  worked  out  for  viscosity  functions  that  are 
constant,  exponential,  or  varying  as  a  power  of  the 
height  from  somewhere  below  the  bottom  or 
above  the  top  of  the  water.  For  the  latter  the  limit 
as  the  viscosity  goes  to  zero  at  the  bottom  or  top 
was  considered.  Numerical  results  were  presented 
for  viscosities  that  are  constant,  exponential,  linear, 
or  varying  as  the  3/4  power.  (Sims-ISWS) 
W80-06843 


SENSOR  RESPONSE  MISMATCHES  AND  LAG 
CORRECTION  TECHNIQUES  FOR  TEMPERA- 
TURE-SALINITY PROFILERS, 

Woods  Hole  Oceanographic  Inst.,  MA. 

E.  P.  W.  Home,  and  J.  M.  Toole. 

Journal  of  Physical  Oceanography,  Vol  10,  No  7,  p 

1122-1130,  July    1980.   6  Fig,    1   Tab,    18  Ref,    1 

Append.  NSF  OCE77-28355. 

Descriptors:  On-site  investigations,  'Instrumenta- 
tion, Data  processing,  'Oceans,  'Temperature, 
Water  temperature,  'Salinity,  Pressure,  Depth, 
Analytical  techniques,  Oceanography,  Error  anal- 
ysis, Correction  techniques,  'Sensor  response. 

Salinity-temperature-depth  profilers  measure  tem- 
perature directly  but  infer  salinity  from  meas- 
urements of  temperature,  pressure,  and  conductiv- 


ity. Errors  may  therefore  be  introduced  into  the 
salinity  data  because  of  dissimilar  response  charac- 
teristics of  the  various  sensors.  This  response  mis- 
match usually  manifests  itself  as  the  temperature 
signal  lagging  the  conductivity  signal  in  time.  An 
error  analysis  demonstrated  that  amplitude  under- 
estimations  of  only  1%  with  a  phase  error  of  only 
5  deg  in  the  temperature  data  can  result  in  a  20% 
overestimation  of  salinity  variance  Techniques  for 
removing  the  effects  of  sensor-response  mis- 
matches in  the  data  were  discussed,  and  a  new 
method  was  presented.  The  method  involves  the 
determination  of  correction  filters  for  the  data  in 
physical  space  in  terms  of  the  response  function  of 
the  sensors  which  is  in  frequency  space.  Thermo- 
haline  features  on  vertical  scales  smaller  than  1  m 
appear  resolvable  in  CTD  data  that  are  corrected 
with  this  technique.  (Sims-ISWS) 
W80-06845 


UPWELLING  IN  A  NEARSHORE  MARINE 
ECOSYSTEM  AND  ITS  BIOLOGICAL  IMPLI- 
CATIONS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

J.  G.  Field,  C.  L.  Griffiths,  E.  A.  Linley,  R  A 
Carter,  and  P.  Zoutendyk. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
2,  p  133-150.  August  1980.  12  Fig,  2  Tab,  17  Ref,  1 
Append. 

Descriptors:  'Upwelling,  'Coasts,  'Ecosystems, 
•On-site  investigations,  Organic  matter,  Phyto- 
plankton,  Density,  Bacteria,  Nutrients, 
Currents(Water),  Phosphorus,  Silica.  Nitrates, 
Kelps,  Water  temperature.  Dissolved  oxygen, 
Chlorophyll,  Suspended  solids,  On-site  data  collec- 
tions, 'South  Africa,  Particulate  matter. 

The  flow  of  water  into  and  out  of  a  kelp-bed  on 
the  west  coast  of  southern  Africa  was  monitored 
over  a  24-day  period,  spanning  three  upwelling 
cycles.  Currents,  measured  by  scuba  divers  at  five 
stations  around  the  study  site  reached  40  cm/s  at 
the  surface,  but  were  slower  and  more  variable  in 
mid-water  (4-11  m)  and  just  above  the  bottom  (8- 
22  m).  Surface  currents  correlated  with  wind,  but 
not  tide,  offshore  winds  causing  offshore  surface 
drift  and  onshore  currents  below,  while  onshore 
winds  reversed  these  flow  patterns.  Water  trans- 
port budgets  indicate  that  the  volume  of  water  at 
the  study  site  (3,750,000  cu  m)  turned  over  be- 
tween three  and  seven  times  per  day  during  up- 
welling. Nutrients  (N03,  P,  and  Si)  peaked  during 
active  upwelling,  when  temperatures  fell  below  12 
C,  and  were  minimal  under  downwelling  condi- 
tions, N03  falling  to  1  microgram/ 1.  Phytoplank- 
ton  density  was  lowest  during  upwelling  and 
peaked  during  onshore  winds.  The  concentration 
of  suspended  particulate  organic  matter  varied  be- 
tween 0.7  and  5.5  mg/1  dry  mass,  the  highest 
values  occurring  during  heavy  wave  action.  The 
number  of  suspended  bacteria  ranged  from  70,000 
to  3,620,000  cells/ml,  with  peaks  lagging  1  day 
behind  those  of  POM.  Biological  implications  of 
these  measurements  were  discussed.  (Humphreys- 
ISWS) 
W80-06847 


SOME  ASPECTS  OF  TIDAL  INTERACTION 
WITH  FJORD  CONSTRICTIONS, 

Goteborg  Univ.  (Sweden).  Oceanographic  Inst 
A.  Stigebrandt. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
2,  p  151-166,  August  1980.  7  Fig,  3  Tab,  18  Ref. 

Descriptors:  'Fjords,  'Tidal  waters,  'Tidal  effects, 
•Mathematical  models,  Tides,  Internal  waves, 
Theoretical  analysis,  Stratified  flow.  Mixing,  Ana- 
lytical techniques,  Inlets(Waterways),  Water 
levels,  Fjord  constrictions. 

Tidal  interaction  with  fjord  constrictions  was  dis- 
cussed. Two  typical  cases  were  thoroughly  ana- 
lyzed. The  first  was  the  so-called  tidal  choking 
problem  where  the  effect  of  vertical  stratification 
is  insignificant.  In  the  second  case  the  influence  of 
vertical  stratification  is  crucial,  and  the  forcing 
barotropic  tide  generates  internal  waves  at  the 
constriction  (a  sill  in  this  case).  Some  theoretical 
gaps  in  the  field  of  tidal  interaction  with  fjord 


constrictions  were  filled.  First  a  theory  for  tidal 
choking  in  a  fjord  with  freshwater  runoff  was 
presented.  A  table  was  given  which  can  be  used 
for  a  quick  determination  of  tidal  choking  effects  in 
almost  any  fjord.  Second,  a  simple  theory  for 
internal  wave  generation  by  tides  in  a  linearly 
stratified  fjord  was  developed  The  predictions 
were  compared  with  measurements  from  the  Herd- 
lafjord  (from  Fjeldstad)  with  encouraging  results. 
The  knowledge  of  the  physics  of  the  constriction  is 
a  prerequisite  for  a  successful  development  of  a 
physical  model  of  a  whole  fjord  with  a  constriction 
at  the  mouth  Moreover  the  specific  flow  generat- 
ed by  the  tides  at  the  constriction  can  in  many 
instances  be  the  dominating  energy  source  for  tur- 
bulence capable  of  vertical  mixing  in  the  fjord.  The 
jet  generated  in  the  tidal  choking  regime  can  cause 
a  lot  of  mixing  in  some  fjords.  Although  the  verti- 
cal stratification  does  not  play  any  role  in  the 
theory  for  tidal  choking,  the  resulting  jet  on  the  lee 
side  must  be  considered  as  a  buoyant  (positively  or 
negatively)  jet  when  entering  the  fjord,  and  the 
final  depth  for  the  jet  depends  on,  among  other 
factors,  its  momentum  and  relative  buoyancy.  (See 
also  W79-07335)  (Humphreys-ISWS) 
W80-06848 


FINITE  ELEMENTS  IN  WATER  RESOURCES, 
VOLUME  1. 

For  primary  bibliographic  entry  see  Field  2A. 
W80-06858 


COLLOCATION  FORMULATIONS  FOR  THE 
FINITE  ELEMENT  ANALYSIS  OF  TIDAL  AND 
TRANSPORT  PROCESSES  IN  ESTUARIES, 

Hanover  Univ.  (Germany.  F.R.).  Inst,  of  Structur- 
al and  Numerical  Mechanics 
U  Meissner,  and  R.  Ratke 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  2.167-2.176,  1980  7  Fig,  2  Ref.  Science  and 
Education  Administration,  New  Orleans.  LA. 

Descriptors:  'Estuaries,  'Tidal  waters,  'Path  of 
pollutants,  'Model  studies,  Mathematical  models, 
Finite  element  analysis,  Tides.  Flow,  Rivers,  Pol- 
lutants, Water  pollution.  Heated  water,  Coasts, 
Mathematics,  Numerical  analysis. 

The  simulation  of  the  tidal  motion  and  of  the 
transport  of  pollutants  in  rivers  and  estuaries  is  of 
great  importance  for  coastal  and  environment  pro- 
tection in  practice.  Many  authors  have  developed 
numerical  models  that  were  successfully  used  in 
various  applications.  The  finite  element  method 
supplies  high  flexibility  for  the  modeling  of  compli- 
cated systems  through  its  irregular  mesh  refine- 
ments and  its  coupling  abilities  of  different  ele- 
ments. Although  the  method  is  theoretically  well 
analyzed  and  proves  to  be  reliable,  there  are  still 
numerical  problems  left  to  be  investigated  as  far  as 
accuracy  and  computer  costs  are  concerned.  The 
techniques  to  solve  the  transport-diffusion-type 
equation  need  to  be  improved  as  numerical  disper- 
sion has  a  great  influence  on  the  accuracy  of  the 
solution.  It  was  found  that  some  improvements 
could  be  achieved  by  the  use  of  the  subdomain 
collocation  method.  This  finite  element  formula- 
tion is  straightforward,  derived  from  the  conserva- 
tion principles  of  physics,  and  ends  up  in  implicit  as 
well  as  explicit  numerical  models  which  may  be 
combined  in  a  unique  way.  (See  also  W80-06858) 
(Sims-ISWS) 
W80-06877 


SEAWATER  INTRUSION  IN  CONTINUOUS 
COASTAL  AQUIFER- AQUITARD  SYSTEMS. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
E  O.  Fnnd 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  2.177-2.198.  1980.  6  Fig,  17  Ref.  Science 
and  Education  Administration,  New  Orleans.  LA. 

Descriptors:  'Saline  water-freshwater  interfaces, 
'Mathematical  models,  'Finite  element  analysis. 
'Coasts,  Saline  water  intrusion,  Aquitards. 
Aquifers,  Porous  media.  Model  studies.  Analytical 
techniques.  Equations,  Leakage.  Analysis 


32 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


The  idealized  system  considered  consisted  of  a 
confined  aquifer,  which  is  the  main  water-bearing 
unit,  a  leaky  aquitard,  and  a  thin  water-table 
aquifer.  Both  aquifer  and  aquitard  are  continuous 
and  extend  out  under  the  sea.  The  governing  equa- 
tions are  the  Darcy  equation,  the  continuity  equa- 
tion for  the  fluid,  the  continuity  equation  for  the 
dissolved  salt,  and  a  constitutive  equation  relating 
fluid  density  to  salt  concentration.  The  simulations 
showed  that  the  aquitard  in  a  continuous  aquifer- 
aquitard  system  exerts  a  controlling  influence  on 
the  dynamics  of  the  entire  system.  The  influence  of 
the  aquitard  also  manifests  itself  in  the  magnitude 
of  the  leakage  flux  at  the  recharge  boundary.  The 
time  scale  required  for  the  occurrence  of  changes 
in  the  salt  distribution  that  would  be  significant  on 
the  spatial  scale  considered  appeared  to  be  at  least 
in  the  order  of  decades,  while  the  time  period 
required  for  a  transient  response  to  dampen  out 
may  be  in  the  order  of  centuries.  By  defining  the 
static  head  of  freshwater  at  the  top  of  the  confined 
aquifer,  a  Ghyben-Herzberg  interface  for  the 
aquifer  can  be  generated.  In  the  absence  of  the 
aquitard,  the  Ghyben-Herzberg  interface  would  be 
located  at  a  higher  elevation,  and  freshwater  dis- 
charge would  cease  a  short  distance  from  the 
shore.  The  model  was  found  to  be  capable  of 
handling  the  long  time  periods  over  which  tran- 
sient responses  may  occur.  (See  also  W80-06858) 
(Humphreys-ISWS) 
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For  the  efficient  usage  of  groundwater  in  coastal 
areas,  it  is  important  to  know  the  behavior  of  the 
seawater  intrusion  in  a  coastal  aquifer.  There  are 
two  approaches  to  the  problem  of  motion  of  the 
seawater  wedge  in  porous  medium.  In  one  case, 
the  freshwater  and  seawater  are  considered  to  be 
immiscible.  A  distinct  interface  separates  these  two 
liquids.  The  problems  of  the  interface  in  coastal 
aquifers  under  various  conditions  were  studied  by 
many  investigators.  Collins  and  Gelher  analyzed 
the  multiple  seawater  wedges  in  a  two-layered 
coastal  aquifer.  This  type  of  approach,  however, 
encounters  difficulties  when  the  aquifer  system  is 
complex  and/or  the  change  in  the  shape  of  intru- 
sion is  large.  This  is  quite  true  in  applying  the  finite 
element  method  to  the  problem  of  the  interface. 
The  coastal  aquifer  system  is  sometimes  divided 
into  several  strata  by  interlying  semipervious  or 
impervious  layers.  The  multiple  seawater  wedges 
develop  therein.  The  position  and  shape  of  the 
interfaces  are  unknown  a  priori.  As  far  as  two 
liquids  are  assumed  to  be  immiscible,  the  interface 
turns  out  to  be  a  boundary  along  which  a  certain 
condition  should  be  satisfied.  In  applying  the  finite 
element  method,  the  position  of  the  interfaces 
should  be  speculated  in  order  to  divide  each  liquid 
region  into  elements  individually.  This  makes  the 
application  of  the  finite  element  method  to  the 
problem  difficult.  In  another  case,  the  seawater 
and  freshwater  are  considered  to  be  soluble  in  each 
other.  No  distinct  interface  exists.  This  type  of 
flow  is  referred  to  as  hydrodynamic  dispersion. 
This  approach  eliminates  the  difficulty  due  to  the 
inner  boundary  even  if  the  aquifer  system  is  com- 
plicated. In  this  study,  the  freshwater  and  seawater 
are  considered  to  be  miscible.  The  governing  equa- 
tions for  the  problem  consist  of  the  equation  of 
groundwater  flow  and  the  transport  equation 
which  must  be  solved  simultaneously.  (See  also 
W80-06858)  (Sims-ISWS) 
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The  growth  of  population  in  coastal  areas  has 
created  an  increasing  demand  for  freshwater. 
Often  this  increase  in  demand  is  satisfied  by  a  more 
intensive  pumping  of  groundwater  upsetting  the 
long-term  natural  balance  of  freshwater  flowing 
underground  to  the  sea  and  the  heavier  underlying 
wedge  of  seawater.  As  a  consequence,  the 
seawater  wedge  advances  inland,  encroaching  on 
the  underground  supply  of  freshwater  and  threat- 
ening its  availability  with  contamination  by  brack- 
ish water.  This  paper  presented  a  finite  element 
model,  SWIM,  an  acronym  for  Sea  Water  Intru- 
sion Model,  that  simulated  groundwater  flow  in 
coastal  aquifers  and  under  offshore  islands.  (See 
also  W80-06858)  (Sims-ISWS) 
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The  problem  of  seawater  intrusion  has  assumed 
greater  significance  in  South  India  which  in  recent 
years  has  come  to  depend  more  and  more  on 
groundwater  resources.  Thus  there  is  a  need  to 
predict  the  formation  and  movement  of  a  saltwater 
interface  in  the  coastal  aquifers  near  Madras  in 
order  to  be  able  to  protect  the  freshwater  aquifers 
from  the  danger  of  contamination.  The  movement 
of  a  saltwater  wedge  into  a  coastal  aquifer  can  be 
described  as  a  density  dependent  mixing  process  in 
a  granular  porous  medium.  This  is  called  hydro- 
dynamic  dispersion.  Mathematical  formulation  of 
the  hydrodynamic  dispersion  yields  a  set  of  nonlin- 
ear partial  differential  equations.  Because  of  the 
complex  nature  of  these  equations,  except  for  a  few 
very  simple  cases,  there  exists  no  exact  analytical 
solution.  To  solve  the  practical  problems  involving 
such  equations,  a  numerical  approach  was  adopted. 
In  order  to  get  a  clear  idea  of  the  movement  of  the 
saltwater  interface,  a  numerical  model  based  on 
finite  element  discretization  was  developed  and 
applied  to  a  typical  case  of  the  aquifer  at  Madras. 
(See  also  W80-06858)  (Sims-ISWS) 
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Solutions  for  the  two-dimensional,  steady-state 
saltwater  encroachment  problem  were  obtained  by 
the  finite  element  method  for  a  realistic  range  of 
Peclet  numbers  and  discharge  parameters  (field 
parameters),  and  the  related  problems  were  dis- 
cussed in  some  detail.  Since  the  difference  in  the 
field  parameters  of  various  aquifers  is  vast,  an 
endeavor  was  made  to  determine  a  realistic  range 
of  values  for  the  Peclet  number  and  the  discharge 
parameter  a  and  to  study  their  effect  on  saltwater 
encroachment.  Several  mesh  sizes  were  tried  using 
linear  triangular  elements,  and  it  was  found  that 
the  selection  of  a  proper  mesh  size  is  extremely 
important  for  certain  values  of  Peclet  numbers  and 
discharge  parameters.  It  was  found  that  solution 
instability  could  occur  due  to  high  velocities  near 
the  seawater  face  or  due  to  the  presence  of  sharp 
concentration  gradients  in  a  region  away  from  it  at 
high  Peclet  numbers.  For  certain  values  of  Peclet 
numbers  and  discharge  parameters,  seawater  in- 
trudes far  enough  inland  that  an  aquifer  length  of 
twice  its  depth  cannot  be  considered  adequate  for  a 
boundary  condition  of  concentration  =  0  to  be 
imposed  on  the  side  farthest  away  from  the 
seawater  face.  Several  lengths  of  aquifers  using 
appropriate  finite  element  meshes  were  used  to 
illustrate  this  effect.  (See  also  W80-06858)  (Hum- 
phreys-ISWS) 
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The  multi-leveled  finite  element  method  for  the 
analysis  of  the  current  flow  in  estuaries  and  coastal 
seas  was  discussed.  The  basic  equations  can  be 
derived  from  the  three-dimensional  Navier-Stokes 
equations  under  the  several  shallow  water  assump- 
tions. The  main  assumption  is  that  the  pressure 
distribution  in  the  vertical  direction  is  hydrostatic. 
A  two  layer  flow  model  can  easily  be  reduced 
from  the  multi-leveled  flow  model.  Following  the 
conventional  Galerkin  finite  element  method,  the 
weighted  residual  equation  can  be  formulated  in- 
troducing the  weighting  function.  The  selection  of 
the  interpolation  equation  is  considerably  related 
to  the  selection  of  the  numerical  integration 
scheme  in  time.  In  the  case  of  unsteady  analysis,  it 
is  necessary  to  introduce  the  time  marching 
scheme  for  time  integration.  The  two  step  Lax- 
Wendroff  scheme  based  on  the  linear  interpolation 
function  was  employed  in  this  paper.  In  the  case  of 
quasi-steady  analysis,  the  periodic  Galerkin 
method  may  be  employed  using  the  quadratic  in- 
terpolation equation  for  velocity  and  linear  inter- 
polation equation  for  water  elevation.  The  finite 
element  method  was  successfully  applied  to  the 
practical  planning  problems.  Two  examples  were 
reviewed.  (See  also  W80-06894)  (Humphreys- 
ISWS) 
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This  paper  presented  recent  results  of  application 
of  the  finite  element  models  to  wave  overtopping 
and  wave  run-up  problems  in  ocean  dynamics. 
Open  boundaries  were  prescribed  as  a  natural 
boundary  condition  obtained  from  the  continuity 
equation  of  the  Galerkin  finite  element  formula- 
tion. Typhoon  in  Ise  Bay  in  1969,  Nankai  Tsunami 
in  1946,  and  Chilean  Tsunami  in  1960  are  practical 
examples  in  computations.  The  assumptions  pre- 
sented must  be  verified  by  comparing  them  with 
the  field  data  or  experimental  results.  The  results 
of  the  computation  presented  show  that  the  finite 
element  method  provides  a  powerful  approach  to 
the  ocean  dynamics.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
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This  study  presented  the  combined  use  of  the 
method  of  finite  elements  and  the  method  of  frac- 
tional steps  for  the  solution  of  the  mathematical 
model  for  the  non  steady  3-D  circulation  in  coastal 
areas  due  to  wind,  tide  or  density  variations  ef- 
fects. The  method  of  fractional  steps  permits  the 
bisection  of  the  differential  operator  in  two  parts, 
the  first  confined  in  x  and  y  space  and  the  second 
confined  in  the  z  space.  The  two  parts  are  integrat- 
ed separately  by  use  of  2-D  finite  elements  and  1-D 
finite  elements  respectively.  This  avoids  the  use  of 
3-D  elements  and  the  huge  computational  volume 
involved.  The  application  refers  to  a  problem  of 
physical  oceanography,  the  wind-generated  circu- 
lation in  Thessaloniki  bay.  The  steady  circulation 
was  reached  after  500  time  steps  (about  12  hours 
real  time).  (See  also  W80-06894)  (Humphreys- 
ISWS) 
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Waste  disposal  into  rivers,  bays  and  estuaries  is 
most  economically  achieved  by  means  of  a  side 
discharge  over  the  full  water  depth  This  investiga- 
tion was  concerned  with  the  development  of  a 
method  for  predicting  the  velocity  and  pollutant- 
concentration  fields  induced  by  such  discharges. 
The  flow  situation  was  for  the  case  of  a  right-angle 
discharge.  The  discharge  jet  was  bent  by  the  chan- 
nel cross-flow,  forcing  the  channel  flow  to  deflect 
towards  the  far  bank.  The  jet  entrainment  on  the 
near  bank  side  was  restricted,  causing  a  recircula- 
tion region  to  form  behind  the  jet.  The  low  pres- 
sure in  this  zone  caused  the  jet  to  bend  back 
toward  the  near  bank  and  attach  itself  to  the  wall. 
The  occurrence  of  a  recirculation  region  was  a 
characteristic  feature  of  full-depth  side  discharges 
and  considerably  complicates  the  mathematical  so- 
lution of  this  problem.  A  two-dimensional  finite 
element  scheme  for  the  calculation  of  convection 
dominated  flows  was  described.  This  scheme  com- 
bines depth-averaged  forms  of  the  governing  dif- 
ferential equations  with  an  upwind-difference 
scheme.  The  application  of  the  method  to  the 
problem  of  heated  side  discharge  indicated  that  the 
behavior  of  the  flow  field  was  reasonable  A  com- 
parison with  the  more  conventional  finite-differ- 
ence method  proved  favorable.  (See  also  W80- 
06894)  (Humphreys-ISWS) 
W80-06911 


TIDAL  WAVE  ANALYSIS  FOR  ESTUARIES 
WITH  INTERTIDAL  FLATS, 

Hanover  Univ.  (Germany,  F.R.). 

K-P.  Holz,  and  G.  Nitsche. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol),  Mississippi  University,  Oxford,  May   19-23, 

1980.  p  5.113-5.126,  1980.  8  Fig,  14  Ref.  Science 

and  Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Estuaries, 
'Intertidal  areas,  *Waves(Water),  Tidal  effects, 
Tides,  Flow,  Analytical  techniques,  Mathematical 
models,  Model  studies,  Numerical  analysis.  Water 
levels,  Coasts,  Currents(Water),  Tidal  waves,  In- 
tertidal flats. 

The  purpose  of  these  investigations  was  to  find  a 
simple  but  computationally  economic  strategy  for 
the  simulation  of  tidal  flats  that  could  be  used  for 
pilot  studies.  It  was  then  improved  to  obtain  a 
formulation  of  high  accuracy  that  could  be  used 
even  for  the  study  of  local  details  on  the  tidal  flats, 
and  in  the  channels.  Numerical  experiments  were 
performed.  A  model  for  the  computation  of  tidal 
wave  propagation  on  tidal  flats  was  presented.  A 
brief  review  was  given,  comparing  advantages  of 
explicit  and  implicit  formulations  with  respect  to 
simulation  strategies  of  intertidal  flats.  Numerical 
results  were  given  for  both  a  simplified  and  an 
accurate  strategy  with  moving  boundaries.  The 
latter  was  highly  superior  to  the  former  in  the  tidal 
flat  region.  (See  also  W80-O6894)  (Humphreys- 
ISWS) 
W80-06912 


APPLICATION  OF  THE  FINITE  ELEMENT 
METHOD  TO  PERIODIC  TIDAL  COMPUTA- 
TION, 

Brussels    Univ.    (Belgium).    Service    des    Milieux 

Continus. 

G.  Warzee,  M.  A.  Sterling,  and  Y.  Adam 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol.),  Mississippi  University,  Oxford,  May  19-23, 

1980.  p  5.127-5.137,  1980.  8  Fig,  12  Ref.  Science 

and  Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Tides, 
•Mathematical  models,  'Water         levels, 

Waves(Water),  Analytical  techniques,  Analysis, 
Coasts,  Model  studies,  Methodology,  English 
Channel. 

The  finite  element  method  was  applied  to  the 
solution  of  the  fundamental  mode  of  the  M2  tide  in 
the  English  channel.  The  use  of  quadratic  isopara- 
metric elements  together  with  numerical  integra- 
tion allows  an  easy  treatment  of  the  complex  ge- 
ometry (coastal  geometry,  mean  water  depths)  and 
of  the  non  linear  equations.  The  computed  solu- 
tions show  a  very  good  agreement  with  the  nu- 
merical results  as  well  as  with  experimental  data. 
This  solution  can  be  used  as  initial  guess  for  the 
real  tide  computed  with  a  time  marching  program 
allowing  a  reduction  of  the  number  of  preliminary 
steps  necessary  to  dump  the  spurious  effects  of  the 
initial  conditions.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W80-06913 


TIDAL  COMPUTATION  IN  THE  ELBE  ESTU- 
ARY WITH  A  COUPLED  FE  MODEL, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst    fuer  Hy- 
dromechanik 
B.  Herrling 

In:  Finite  Elements  in  Water  Resources,  Vol  2; 
Preprints  of  the  Third  International  Conf  (2  Vol), 
MS  Univ.,  Oxford,  May  19-23,  1980.  p  5.138-5.147, 
1980.  8  Fig,  9  Ref.  Science  and  Education  Admin., 
New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Estuaries, 
•Mathematical  models,  'Tides,  Tidal  waters.  Ana- 
lytical techniques,  Analysis,  Water  levels.  Model 
studies,  Hydrographs,  Foreign  research.  Velocity, 
Currents(Water).  'Elbe  Estuary(Germany). 

The  computation  of  tidal  motion  within  large  areas 
of  an  estuary  requires  much  effort  using  big  com- 
puters if  a  river  basin  with  complex  geometry  has 
to  be  included.  In  the  first  step  demonstrated,  it 
was  proved  that  water  levels  and  discharges  can  be 
correctly  computed  by  the  model  for  the  whole 
estuary  region.  The  author  modeled  the  region  of 
the  Elbe  River  and  the  channel  system  on  the 
inter-tidal  flats  by  using  a  one-dimensional  analysis, 
while  the  south-eastern  part  of  the  North  Sea  and 
the  outer  Elbe  River  were  simulated  two-dimen- 
sionally.  Applying  the  implicit  finite  element 
method,  the  problem  involved  prescribing  the 
boundary  conditions  at  the  nodes  common  to  both 
parts  of  the  estuary  model.  This  was  solved  by 
coupling  directly  the  one-  and  two-dimensional 
elements,  so  that  all  unknown  parameters  are  cal- 
culated from  only  one  set  of  equations  in  every 
time  step.  The  numerical  results  showed  that  the 
new  coupling  method  is  qualified  to  analyze  the 
dynamics  of  estuaries.  It  was  emphasized  that  by 
using  a  one-dimensional  analysis  in  parts  of  the 
model  much  computer  time  can  be  saved.  Also,  in 
applying  the  new  coupling  mechanism  it  is  possible 
to  reproduce  special  parts  of  a  model  by  a  two- 
dimensional  discretion,  e.g.,  the  area  of  construc- 
tion in  a  river.  (See  also  W80-06894)  (Humphreys- 
ISWS) 
W80-06914 


NUMERICAL  METHODS  FOR  TIDAL  PROPA- 
GATION APPLIED  TO  A  HYBRID  MODEL  OF 
THE  BAY  OF  FUNDY, 

National    Research    Council    of  Canada.    Ottawa 

(Ontario).  Hydraulics  Lab. 

M.  Rahman,  D.  Prandle,  L.  Spraggs.  and  V. 

Argintaru. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 
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Vol.).  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  5.148-5.157,  1980.  3  Fig,  1  Tab,  7  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical  models,  'Tides,  *Bays,  Numerical  analysis, 
Water  levels,  Hydraulic  models,  Model  studies, 
Analytical  techniques,  Analysis,  *Bay  of  Fundy, 
Hybrid  models,  Explicit  schemes,  Implicit 
schemes,  Finite  difference  analysis. 

One  part  of  the  feasibility  studies  for  the  Bay  of 
Fundy  tidal  power  project  may  involve  the  con- 
struction of  an  hydraulic  scale  model  of  the  region 
surrounding  the  tidal  barrier.  This  scale  model  is 
dynamically  interfaced  with  a  numerical  model  of 
the  outer  sea  region.  The  two  models  then  operate 
concurrently,  constituting  a  hybrid  model  of  the 
complete  tidal  system.  This  paper  examined  the 
merits  of  various  numerical  schemes,  particularly 
their  effectiveness  as  part  of  ahybrid  system.  Com- 
parisons were  made  on  the  basis  of:  (1)  operational 
time,  (2)  storage  requirement,  (3)  accuracy,  and  (4) 
programming  effort.  The  problem  of  tidal  propaga- 
tion in  a  rectangular  region  of  constant  depth 
forms  the  basis  for  comparing  the  various  schemes. 
An  analytical  solution  for  this  problem  was  pre- 
sented. (See  also  W80-06894)  (Humphreys-ISWS) 
W80-06915 


FINITE  ELEMENT  COMPUTATION  OF  SOME 
TIDAL  SPECTRAL  COMPONENTS, 

Grenoble  Univ-1  (France).  Inst,  de  Mecanique. 
C.  Le  Provost,  A.  Poncet,  and  G.  Rougier. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  5.158-5.168,  1980.  6  Fig,  9  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  "Finite  element  analysis,  'Tides, 
•Mathematical  models,  'Forecasting,  Analytical 
techniques,  Mathematical  studies,  Methodology, 
Sea  level,  Equations,  Water  levels, 
Currents(Water),  Fourier  analysis,  Model  studies, 
Tidal  waters,  Harbors,  *English  Channel,  Spectral 
analysis. 

It  is  difficult  to  make  exact  predictions  of  tidal  sea 
surface  elevations  and  currents:  The  classical  nu- 
merical models  used  are  expensive;  they  are  time 
dependent  and  need  high  order  accuracy  schemes 
because  of  nonlinear  processes  occurring  in  shal- 
low water  areas;  however,  in  harbors  where  har- 
monic constituents  can  be  deduced  from  tidal  in 
situ  records,  the  harmonic  methods  are  successful- 
ly used  for  sea-surface  height  predictions.  Compu- 
tations of  some  other  nonlinear  components  are 
needed  in  order  to  complete  the  tidal  spectrum  in 
areas  such  as  the  English  Channel,  following  the 
harmonic  method  presented.  This  finite  element 
model  can  be  used  without  difficulty  and  was 
developed  to  compute  the  main  components  of  the 
tide  in  any  oceanic  or  coastal  basin  so  that  the 
harmonic  method  may  be  employed  asa  possibility 
for  predicting  tides  over  the  entire  area  under 
investigation.  It  also  offers  greater  accuracy  at  a 
lower  cost  than  other  classical  time  dependent 
numerical  models.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W80-06916 


fects  are  important.  For  example,  wind  waves  (4- 
to  15-sec  periods)  in  the  nearshore  region  play  an 
important  role  in  the  movement  of  sediment  and 
also  can  cause  ship  mooring  problems  within  har- 
bors. There  are  two  major  difficulties  involved  in 
modeling  short  waves.  First,  it  is  difficult  to  model 
frequency  dispersion  for  waves  propagating  over 
arbitrary  and  variable  depths.  Second,  in  order  to 
resolve  short  waves,  numerical  models  must 
employ  such  small  grid  cells  that  simulations  cov- 
ering areas  of  practical  importance  are  not  feasible. 
This  paper  described  a  two-dimensional  finite  ele- 
ment numerical  model  that  solves  an  equation  that 
includes  the  effect  of  frequency  dispersion  to  the 
first  order,  and  that  is  sufficiently  efficient  to  be 
applied  to  practical  problems.  Applications  of  the 
model  to  combined  refraction-diffraction  problems 
involving  short  waves  were  presented.  The  finite 
element  numerical  model  presented,  accurately 
simulates  short  wave  propagation  and  interaction 
with  structures.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W  80-069 18 


NUMERICAL  SIMULATION  OF  BREAKING 
WAVES, 

Norges  Tekniske  Hoegskile,  Trondheim.  Div.  of 
Marine  Hydrodynamics. 
T.  Vinje,  and  P.  Brevig. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  5.196-5.210,  1980.  10  Fig,  4  Ref,  1  Append. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Mathematical  models, 

'Waves(Water),  'Potential  flow,  Simulated  analy- 
sis, Mathematical  studies,  Analytical  techniques, 
Analysis,  Numerical  analysis,  Equations, 
Currents(Water),  Profiles,  Theoretical  analysis, 
Breaking  waves. 

Longuet-Higgins  and  Cokelet  developed  a  numeri- 
cal technique  for  solving  the  periodic,  two-dimen- 
sional, deep  water  breaking  wave  problem.  This 
method  is  based  on  potential  theory  and  a  confor- 
mal  mapping  of  the  physical  plane  inside  a  closed 
contour  in  the  mapped  plane  in  which  the  equa- 
tions of  motion  are  solved.  The  wave  form  in  the 
physical  plane  is  then  found  by  an  inversion  of  the 
mapping.  Details  about  the  numerical  techniques 
and  the  time  integration  procedures  are  found  in 
the  references.  In  this  paper  the  authors  presented 
a  similar  method.  This  is  stated  in  the  same  way 
except  that  the  problem  was  solved  in  the  physical 
plane  and  finite  depth  was  introduced.  The  advan- 
tage of  working  in  the  physical  plane  is  that  certain 
other  effects  can  be  included  with  little  modifica- 
tion of  the  program.  The  calculations  are  based  on 
potential  theory.  In  addition,  the  fluid  motion  is 
assumed  to  be  tow-dimensional  and  the  wave  is 
assumed  to  be  periodic  in  the  horizontal  direction. 
From  an  initial  configuration,  the  development  of 
the  breaking  was  integrated  in  time  until  the  brea- 
ker's jet  hit  the  wave  front.  Data  presented 
showed  good  agreement  between  the  wave  profile 
of  the  model  wave  and  the  numerically  simulated 
wave.  (See  also  W80-06894)  (Humphreys-ISWS) 
W80-06919 


MODELING  OF  SHORT  WAVES  USING  THE 
FINITE  ELEMENT  METHOD, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulic  Lab. 
J.  R.  Houston. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  5.181-5.195,  1980.  9  Fig,  19  Ref.  Science 
and  Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis, 
•Waves(Water),  'Mathematical  models,  'Coastal 
structures,  Wavelengths,  Shoals,  Breakwaters,  Is- 
lands, Frequency,  Velocity,  Analytical  techniques, 
Hydraulic  models,   Model  studies,   Short  waves. 

An  important  class  of  waves  have  wavelengths 
sufficiently  short  so  that  frequency  dispersion  ef- 


FINITE  ELEMENT  ANALYSIS  OF  WAVE 
TRANSMISSION  THROUGH  A  BELL-MOUTH 
INLET, 

Indian  Inst,  of  Tech.,  Madras  (India).   Dept.   of 

Civil  Engineering. 

T.  C.  Gopalaknshnan,  and  J.  L.  Machemehl. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol.),  Mississippi  University,  Oxford,  May  19-23, 

1980.  p  5.211-5.219,  1980.  4  Fig,  2  Ref.  Science  and 

Education    Administration,    New    Orleans,    LA. 

NOAA04-8-M01-16. 

Descriptors:  'Finite  element  analysis, 
'Waves(Water),  'lnlets(Waterways),  'Mathemat- 
ical models,  Coasts,  Channels,  Harbors,  Analytical 
techniques,  Analysis,  Model  studies,  Bell-mouth 
inlet. 

A  combined  two-dimensional  and  one-dimensional 
finite  element  model  was  used  to  analyze  the  ef- 


fects of  waves  passing  bell-mouth  entries  in  harbor 
channels.  The  quartic  polynomial  in  two  dimen- 
sions and  the  Hermitian  cubic  were  adopted  as  the 
shape  functions  in  the  two-dimensional  and  one- 
dimensional  regions  respectively.  Based  on  this 
combined  model,  results  were  obtained  for  differ- 
ent aspect  ratios  of  elliptic  bell-mouths.  It  appears 
that  this  approach  provides  a  powerful  method  to 
analyze  different  situations  while  developing  the 
design  of  a  harbor  channel.  (See  also  W 80-06894) 
(Humphreys-ISWS) 
W80-06920 


FINITE  ELEMENT  MODELS  IN  A  HYBRID 
MODEL  STUDY  OF  ESTUARINE  SEDIMEN- 
TATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

W.  H.  McAnally,  Jr.,  and  W.  A.  Thomas. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 

Preprints  of  the  Third  International  Conference  (2 

Vol.),  Mississippi  University,  Oxford,  May  19-23, 

1980.  p  6.47-6.56,  1980.  1  Fig,  9  Ref.  Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Model  studies,  'Estuaries,  'Colum- 
bia River,  Finite  element  analysis,  Sedimentation, 
Computer  models,  Reviews,  Hybrid  models. 

This  paper  described  how  two  finite  element 
models  fit  into  a  hybrid  solution  method,  and  dis- 
cussed experience  gained  in  their  application. 
Water  surface  elevation,  current  velocity,  and  sa- 
linity (in  three  dimensions)  are  measured  briefly  at 
a  number  of  points  in  a  physical  model  of  the 
estuary.  These  measurements  are  used  to  drive  a 
finite  element  numerical  model  for  hydrodyna- 
mics-RMA-2.  Output  from  RMA-2  and  other 
models  as  required  (e.g.,  a  wind-wave  propagation 
model)  drives  a  two-dimensional  finite  element  nu- 
merical model  for  sediment  transport-STUDH. 
The  several  models  are  connected  and  comple- 
mented by  a  data  management  system  and  several 
pre-  and  post-processor  computer  codes.  Present 
criteria  for  limits  on  element  sizes,  shapes,  and  time 
steps  appear  to  be  lacking.  Rules  of  thumb  and 
previous  experience  with  what  works  and  what 
does  not  are  valuable  guides,  but  practical,  produc- 
tion-oriented model  applications  generally  require 
that  meshes  be  stretched  to  the  limit  in  order  to 
stay  within  time,  cost,  and  computer  resources.  A 
related  need  is  for  continuing  improvement  in 
computational  efficiency-a  popular  area  of  en- 
deavor. Recent  work  made  the  finite  element 
method  competitive  with  other  methods,  but  fur- 
ther improvements  are  a  necessity.  (See  also  W80- 
06894)  (Humphreys-ISWS) 
W80-06924 


FINITE  ELEMENT  ANALYSIS  OF  THERMAL 
CONVECTION  IN  DEEP  OCEAN  SEDIMENTS, 

Sandia  National  Labs.,  Albuquerque,  NM.   Heat 
Transfer  and  Fluid  Mechanics  Div. 
D.  K.  Gartling. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  7.30-7.44,  1980.  8  Fig,  17  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 
DOE  DE-AC04-76DP00789. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Convection,  'Radioactive  waste  dis- 
posal, Oceans,  Flow,  Analytical  techniques,  Heat- 
ing, Numerical  analysis,  Waste  disposal,  Sediments, 
Oceanography,  Heat  transfer,  Porous  media, 
Darcys  law,  Isotherms,  Thermal  convection, 
Ocean  sediments. 

The  fluid  mechanical  and  heat  transfer  process 
occurring  in  oceanic  sediments  may  be  character- 
ized as  free  (or  natural)  convection  in  a  porous 
material.  The  introduction  of  a  local  heat  source, 
such  as  a  waste  canister,  into  a  saturated  sediment 
layer  would  by  itself  initiate  a  convection  process 
due  to  buoyancy  forces.  The  general  boundary 
value  problem  of  heat  and  mass  transfer  in  a 
porous  media  was  described.  Based  on  a  Galerkin 
form  of  the  finite  element  method,  a  numerical 
procedure  was  developed  that  was  suitable  for 
both  steady-state  and  transient  problems  of  con- 
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vective  heat  transfer.  The  utility  of  the  proposed 
scheme  was  illustrated  through  the  study  of  two 
problems  involving  flow  in  oceanic  sediments. 
Through  the  diversity  of  the  studies  undertaken,  it 
is  apparent  that  the  finite  element  procedure  pro- 
posed provides  a  versatile  and  powerful  tool  for 
the  solution  of  engineering  problems  as  well  as  the 
study  of  fundamental  physical  phenomena.  (See 
also  W80-06894)  (Humphreys-ISWS) 
W80-06927 


THE  MOVING  INTtKr  ACE  PROBLEM  WITH 
FINITE  ELEMENTS, 

Sydney  Univ.,  (Australia).  Dept.  of  Aeronautical 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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DESALTING  DEMONSTRATION  PLANT 
FEASIBILITY  STUDY,  ALAMOGORDO,  NEW 
MEXICO. 

Kaiser  Engineers,  Inc.,  Oakland,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222292, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Kaiser  Engineers  Report  No.  79-29-R.  Prepared 
for  the  Office  of  Water  Research  and  Technology, 
September  1979.  74  p,  26  Fig,  17  Tab,  9  Ref 
OWRT  (No  9608)  (1),  14-34-001-9608. 

Descriptors:  'Desalination  processes,  'Electrodia- 
lysis,  'Reverse  Osmosis,  'Membrane  processes, 
Ion  exchange,  Heat  exchangers,  Pilot  plants.  De- 
salination apparatus,  Desalination  plants,  Desalina- 
tion, Water  treatment,  Water  supply,  Potable 
water,  Saline  Water,  Water  sources,  Planning, 
Costs,  Evaluation,  'New  Mexico, 

Alamogordo(NM). 

The  feasibility  of  implementing  a  desalting  demon- 
stration plant  in  Alamogordo,  New  Mexico,  was 
investigated.  Water  supply  quality  and  quantity 
problems  were  identified  and  alternative  water 
sources  evaluated.  Desalting  was  found  to  be  the 
least  expensive  reliable  method  of  supplying  water 
which  would  meet  drinking  water  quality  stand- 
ards. Four  alternative  sites  were  evaluated.  The 
site  adjacent  to  the  existing  Alamogordo  water 
filtration  plant  was  selected  due  to  its  proximity  to 
Alamogordo  and  the  opportunity  for  consolidating 
existing  water  treatment  facilities.  A  plant  product 
water  capacity  of  2  million  gallons  per  day  was 
recommended  to  demonstrate  the  applicability  of 
desalting  demonstration  processes  for  municipal 
water  supply.  Six  desalting  process  alternatives 
were  evaluated  based  on  the  following  criteria; 
ease  of  expansion,  cost,  demonstration  project  po- 
tential, energy  usage,  environmental  consider- 
ations, reliability,  and  product  water  quality.  Elec- 
trodialysis  with  polarity  reversal  was  ranked  first 
and  two-state  reverse  osmosis  was  ranked  second. 
Preliminary  designs  of  desalting  plants  using  these 
processes  were  developed.  Construction  and  oper- 
ating cost  estimates  were  prepared  for  each  of 
these  designs.  The  most  favorable  means  of  brine 
disposal  would  be  evaporation-percolation  ponds 
in  an  area  west  of  Alamogordo.  (Dawyot-Kaiser) 
W80-06451 


DESALTING  DEMONSTRATION  PLANT 
FEASIBILITY  STUDY,  VIRGINIA  BEACH, 
VIRGINIA. 

Kaiser  Engineers,  Inc.,  Oakland,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222235, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Kaiser  Engineers  Report  No.  79-30-R.  Prepared 
for  Office  of  Water  Research  and  Technology, 
September  1979.  87  p,  29  Fig,  18  Tab,  19  Ref. 
OWRT  (No  9608)  (2). 


Descriptors:  'Desalination  processes,  'Electrodia- 
lysis,  'Reverse  Osmosis,  'Membrane  Processes, 
Ion  exchange,  Heat  Exchangers,  Pilot  Plants,  De- 
salination apparatus,  Desalination  plants,  Desalina- 
tion, Water  treatment,  Water  supply,  Potable 
water,  Saline  water,  Water  sources,  Planning, 
Costs,  Evaluation,  'Virginia  Beach(VA). 

The  feasibility  of  implementing  a  desalting  demon- 
stration plant  in  Virginia  Beach,  Virginia,  was  in- 
vestigated. Water  supply  quality  and  quantity 
problems  were  identified  and  alternative  water 
sources  evaluated.  Desalting  was  found  to  be  a 
reliable  currently  available  method  of  supplying 
water  which  would  meet  drinking  water  quality 
standards.  Five  alternative  sites  were  evaluated.  A 
site  close  to  the  existing  water  distribution  system 
and  to  brine  disposal  sites  was  selected.  A  plant 
product  water  capacity  of  2  million  gallons  per  day 
was  recommended  to  demonstrate  the  applicability 
of  desalting  demonstration  processes  for  municipal 
water  supply.  Six  desalting  process  alternatives 
were  evaluated  based  on  the  following  criteria; 
ease  of  expansion,  operating  cost,  demonstration 
project  potential,  energy  usage,  environmental 
considerations,  reliability,  and  product  water  qual- 
ity. Two-state  reverse  osmosis  (RO)  was  ranked 
first.  Preliminary  design  of  a  two-state  RO  desalt- 
ing plant  was  prepared.  As  an  alternate,  the  pre- 
liminary design  for  an  electrodialysis  desalting 
system  utilizing  polarity  reversal  and  using  sepa- 
rate sources  for  feedwater  and  concentrate  makeup 
was  prepared.  Construction  and  operating  cost  es- 
timates were  also  prepared  for  each  of  these  de- 
signs. Conveyance  of  brine  to  Little  Creek  Cove, 
on  Chesapeake  Bay,  would  be  the  most  favorable 
means  of  brine  disposal.  (Dawyot-Kaiser) 
W80-06452 


DRAFT  ENVIRONMENTAL  ASSESSMENT  DE- 
SALTING DEMONSTRATION  PLANT,  ALA- 
MOGORDO, NEW  MEXICO. 

Kaiser  Engineers,  Inc.,  Oakland,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-100646, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No  79-58-RE  to  Office  of  Water  Research 
and  Technology,  U.S.  Department  of  the  Interior, 
August  1979,  78  ,  7  Fig,  5  Tab,  18  Ref.  OWRT  (no 
9608)  (3)  14-34-0001-9608. 

Descriptors:  'Desalination  plants,  'Desalination 
processes.  Desalination  wastes.  Environmental  ef- 
fects. 'Facilities,  Assessments.  Wells,  Demonstra- 
tion plant,  'Brackish  water,  Groundwater.  Demin- 
eralization,  Aquifers.  Potable  water,  Regulation, 
Regions,  Seismology.  Ecosystems,  Hydrology, 
Water  quality,  Land  use,  Water  resources,  Rocky 
Mountain  Region,  New  Mexico, 

'Alamogordo(NM). 

This  Environmental  Assessment  was  part  of  Kaiser 
Engineers'  study.  Desalting  Demonstration  Plant 
Feasibility  Study.  Alamogordo.  New  Mexico. 
Product  water  from  the  proposed  plant  would 
supplement  and  improve  city  water  quality  to  meet 
drinking  water  standards,  which  now  has  natural 
but  high  total  dissolved  solids  (TDS),  especially 
containing  Na,  Ca,  Mg,  chloride,  bicarbonate,  and 
sulfate  The  plant  would  be  erected  near  the  pres- 
ent La  Luz  filter  plant,  about  4  mi  north  of  the 
city,  and  would  use  2.5-3  million  gallons  per  day 
(mgd)  of  brackish  water  (containing  about  1800 
ppm  of  TDS)  from  3  wells  to  produce  2  mgd  of 
potable  water  and  0.6  mgd  of  brine.  The  brine 
(10,000  ppm  TDS)  would  be  piped  about  6  mi  west 
to  an  evaporation/percolation  pond  having  a 
higher  groundwater  TDS  than  the  brine.  This  As- 
sessment finds  that  short-term  (dust  generation 
during  construction)  and  longer-term  (ground- 
water withdrawal  from  the  Tularosa  Basin  allu- 
vium aquifer,  and  pond  disposal  of  brine)  impacts 
will  be  minima],  based  on  inital  data.  Animal  and 
plant  life  at  the  proposed  site  is  minimal.  (Zielinski- 
IPA) 
W80-06702 


DRAFT  ENVIRONMENTAL  ASSESSMENT  DE- 
SALTING DEMONSTRATION  PLANT,  VIR- 
GINIA BEACH,  VIRGINIA. 

Kaiser  Engineers,  Inc.,  Oakland,  CA. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-100653, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No  79-57-RE  to  Office  of  Water  Research 
and  Technology,  U  S.  Department  of  the  Interior, 
August  1979.  96  p,  7  Fig,  11  Tab,  23  Ref.  OWRT 
(no  9608)  (4),  14-34-0001-9608. 

Descriptors:  'Desalination  plants,  'Desalination 
processes,  Desalination  wastes,  Environmental  ef- 
fects, 'Facilities,  Assessments,  Wells,  Ground- 
water, 'Brackish  water,  Demineralization,  Potable 
water,  Regions,  Atlantic  coastal  plain,  Virginia, 
Aquifers,  Economics,  Water  resources.  Ecosys- 
tems, Fishes,  Land  use,  Geology,  Surface  water, 
Water  quality,  'Virginia  Beach(VA). 

This  Environmental  Assessment  was  part  of  Kaiser 
Engineers'  study,  Desalting  Demonstration  Plant 
Feasibility  Study,  Virginia  Beach,  Virginia.  Prod- 
uct water  from  the  proposed  plant  would  provide 
availability  of  a  greatly  needed  new  domestic  pota- 
ble water  source  to  provide  time  for  alternative 
water  resources  development,  and  would  have 
high  socioeconomic  benefits  for  projected  popula- 
tion/economic development  in  the  Virginia  Beach 
area.  The  plant  would  be  erected  near  Little  Creek 
Cove,  and  would  use  a  total  of  2  5  million  gallons 
per  day  (mgd)  of  brackish  feedwater  from  2-3 
wells  containing  about  4000  ppm  total  dissolved 
solids  (TDS).  The  plant  would  generate  an  average 
0.5  mgd  of  brine  discharge  (20,000-25,000  ppm 
TDS)  into  Little  Creek  Cove  (22,000  ppm  TDS), 
which  has  a  mean  sea  level  volume  of  2.3  billion 
gallons  Longer-term  effects/impacts  may  include 
potentiometnc  surface  lowering  of  the  Lower  Cre- 
taceous Aquifer.  The  impact  on  brine  disposal  into 
Little  Creek  Cove  should  be  insignificant.  Short- 
term  use  and  long-term  effect  of  plant  operation 
are  deemed  insignificant.  (Zielinski-IPA) 
W  80-06703 


APPARATUS  FOR  PRODUCING  SWEET 
WATER, 

B  W.  Hanning. 

U.S.  Patent  No.  4,187,151,  8  p,  5  Fig.  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  991,  No  1,  p  244,  February  5,  1980. 

Descriptors:  'Patents,  'Desalination,  'Desalination 
apparatus.  Sea  water,  WavesfWater),  Condensa- 
tion, Separation  techniques. 

A  simple  desalination  device  is  described.  A  base 
with  a  transparent  or  translucent  chamber  floats  on 
the  surface  of  a  body  of  salt  water  Waves  cause 
the  chamber  to  expand  and  contract,  and  valves 
cause  air  to  be  pumped  through  the  chamber  The 
moisture  laden  air  leaving  the  chamber  is  led  to  a 
condensation  and  collection  tank  below  waterle- 
vel.  (Sinha  -  OEIS) 
W80-06943 


3B.  Water  Yield  Improvement 


EXPANDED  POLYSTYRENE  SPHERES  AS 
EVAPORATION  SUPPRESSORS, 

Mosul  Univ.  (Iraq).  Coll.  of  Engineering. 
T.  A.  Mahmoud,  and  N  K.  Bashi. 
Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers.  Vol  106,  No 
IR3,  Proceedings  Paper  15689,  p  163-173,  Septem- 
ber 1980.  7  Fig,  2  Tab.  12  Ref.  1  Append. 

Descriptors:  'Evaporation  control,  'Monomolecu- 
lar  films.  'Plastics.  'Retardants.  Evaporation.  Res- 
ervoirs. Water  temperature,  Dissolved  oxygen. 
Water  quality,  Water  resources.  Water  conserva- 
tion. Polystyrene.  Polystyrene  beads.  Floating 
beads,  Water  covering 

Tests  were  made  both  under  indoor  and  outdoor 
conditions  using  land  and  floating  pans  covered 
with  beads  to  produce  various  water  surface  cov- 
erage. Daily  measurements  of  evaporation  and 
water  temperature  were  recorded.  Dissolved 
oxygen  measurements  were  also  performed  sepa- 
rately to  determine  the  effect  of  various  covers  on 
oxygen  transfer.  Solar  radiation  and  wind  are  the 
two  factors  responsible  for  the  difference  in  evapo- 
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ration  between  the  indoor  and  outdoor  conditions. 
When  applied  on  an  artificial  pond,  the  beads 
easily  spread  themselves  on  the  water  surface. 
There  was  insignificant  temperature  increase  of  the 
water  under  polystyrene  cover  as  compared  to  the 
combined  cover  which  adds  to  the  credit  of  the 
material.  No  interference  with  the  oxygen  ex- 
change was  observed  due  to  the  combined  cover 
and  polystyrene  beads.  (Sims-ISWS) 
W80-06825 

3C.  Use  Of  Water  Of  Impaired 
Quality 

USE  OF  SALINE  WATER  IN  ENERGY  DEVEL- 
OPMENT, 

Utah  Water  Research  Lab.,  Logan. 

C.  E.  Israelsen,  V.  D.  Adams,  J.  C.  Batty,  D.  B. 

George,  and  T.  C.  Hughes. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-102980, 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Water  Resources  Planning  Series  UWRL/P-80/04, 

June    1980.    128   p,   71    Fig,   43   Tab,   4  Append. 

OWRT-C-80322-S  (no  8553)  (1),  14-34-0001-8553. 

Descriptors:  *Saline  water,  Brackish  water, 
Groundwater,  Cooling  tower,  'Cooling  water, 
•Powerplants,  Model  studies,  Coal-fired  power- 
plant  cooling,  "Colorado  River  basin,  Coal  slurry, 
'Energy  development,  Upper  Colorado  River 
basin. 

Maps  were  made  of  the  Upper  Colorado  River 
Basin  showing  locations  of  coal  deposits,  oil  and 
gas,  oil  shale,  uranium,  and  tar  sand,  in  relationship 
to  cities  and  towns  in  the  area.  Superimposed  on 
these  are  locations  of  wells  showing  four  ranges  of 
water  quality;  1,000-3,000  mg/1,  3,000-10,000  mg/ 
1,  10,000-35,000  mg/1,  and  over  35,000  mg/1.  In- 
formation was  assembled  relative  to  future  energy- 
related  projects  in  the  upper  basin,  and  estimates 
were  made  of  their  anticipated  water  needs.  Using 
computer  models,  various  options  were  tested  for 
using  saline  water  for  coal-fired  power  plant  cool- 
ing. Both  cooling  towers  and  brine  evaporation 
ponds  were  included.  Information  is  presented  of 
several  proven  water  treatment  technologies,  and 
comparisons  are  made  of  their  cost  effectiveness 
when  placed  in  various  combinations  in  the  power 
plant  makeup  and  blow-down  water  systems.  A 
relative  value  scale  was  developed  which  com- 
pares graphically  the  relative  values  of  waters  of 
different  salinities  based  on  three  different  water 
treatment  options  and  predetermined  upper  limits 
of  cooling  tower  circulating  salinities.  Samples 
were  analyzed  in  the  laboratory  to  determine 
which  constituents  had  been  leached  from  or  ab- 
sorbed by  the  coal,  and  what  possible  deleterious 
effects  this  might  have  on  the  burning  properties  of 
the  coal,  or  on  the  water  for  culinary  use  or 
irrigation. 
W80-06698 


HEAT  TRANSPORT  IN  GROUNDWATER  SYS- 
TEMS, VOLUME  I:  FINITE  ELEMENT 
MODEL, 

Texas  Water  Resources  Inst.,  College  Station. 
E.  K.  Grubaugh,  and  D.  L.  Reddell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-104127, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  104- Vol.  I,  August  1980.  188 
p,  16  Fig,  4  Tab,  49  Ref,4  Append.  OWRT-A-039- 
TEX(l),  14-34-0001-7091. 

Descriptors:  Numerical  analysis,  Groundwater, 
'Solar  radiation,  Aquifers,  'Heat  transfer,  Heated 
water,  'Model  studies,  Equations,  Temperature, 
Pressure,  Energy,  'Thermal  water,  Thermal  strati- 
fication. Solar  energy,  Solar  collectors,  Testing 
procedures,  'Injection  wells,  Aquifer  characteris- 
tics, 'Water  reuse. 

A  numerical  simulation  model  was  developed  to 
predict  the  response  of  a  multiple  groundwater 
aquifer  to  the  operation  of  an  injection  and  pump- 
ing wells  system  transporting  hot  water  (heated  by 
solar  collectors)  for  long-term  aquifer  storage  of 
solar  energy.  The  objectives  included  the  develop- 


ment of  numerical  models  to  evaluate  the  non- 
steady,  areal,  hydrostatic  pressure  distribution  and 
water  movement,  and  to  evaluate  the  non-steady, 
areal,  heat  transfer  and  temperature  distribution,  in 
a  multiple  aquifer  groundwater  system.  The  devel- 
oped models  were  then  combined  into  a  numerical 
simulation  that  would  predict  water  temperature 
and  pressure  throughout  the  aquifer  system  when 
hot/cold  pumping  and  injection  wells  are  operat- 
ed. The  resultant  numerical  model  allows  accurate 
prediction  of  fluid  pressures  and  location  of  the 
sharp  thermal  front.  Application  to  a  variety  of 
convention-conduction  groundwater  problems  is 
possible.  Appendices  contain  a  simulated  flow 
chart,  derivations  of  equations,  computer  program 
listings,  and  vector  operations.  The  developed  nu- 
merical model  simultaneously  solved  the  ground- 
water flow  and  energy  transport  equations,  using  a 
finite  difference  approximation  for  the  time  deriva- 
tive and  3-dimensional  Galerkin-finite  element  ap- 
proximations for  the  space  derivatives.  (See  also 
W80-06700)  (Zielinski-IPA) 
W80-06699 

HEAT  TRANSPORT  IN  GROUNDWATER  SYS- 
TEMS, VOLUME  II:  LABORATORY  MODEL, 

Texas  Water  Resources  Inst.,  College  Station. 
D.  B.  Reed,  and  D.  L.  Reddell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81  104135, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  104  -  Vol  II,  August  1980. 
158  p,  32  Fig,  3  Tab,  42  Ref,  2  Append.  OWRT-A- 
039-TEX(2),  14-34-0001-7091. 

Descriptors:  'Solar  radiation,  Groundwater, 
Aquifers,  'Heat  transfer,  Heated  water,  'Model 
studies,  Numerical  analysis,  Solar  energy,  Solar 
collectors,  Measurement,  Pressure,  Temperature, 
Energy,  Energy  dissipation,  Thermal  conductivity, 
Thermal  properties,  Physical  properties,  Pumps, 
•Thermal  water,  'Injection  wells,  Aquifer  charac- 
teristics, 'Thermal  energy,  'Water  reuse. 

A  laboratory  model  tank  (1.8288  in  deep,  0.2 
radian  sector,  with  7.01  m  in  the  radial  direction) 
was  constructed  to  simulate  injection  of  hot  water 
(heated  from  solar  collectors)  into  a  confined 
aquifer.  Temperature  and  pressure  data  were  taken 
to  monitor  the  hot  water  front  as  it  moved  through 
the  model.  Temperatures  were  measured  at  6  dif- 
ferent radial  distances  from  the  well  and  7  vertical 
heights  above  the  bottom  of  the  flow  layer.  Four 
runs  were  made  with  water  supplied  to  the  tank  at 
constant  temperature  and  flow  rate,  one  in  which 
no  heat  transfer  occurred  and  hydraulic  conductiv- 
ity was  measured,  three  in  which  heat  transfer  was 
monitored.  For  the  latter  runs,  hydraulic  conduc- 
tivity increased  as  aquifer  temperature  increased. 
Injection  rates  were  only  indirectly  related  to  ther- 
mal efficiency,  for  which  the  flow  layer  thickness 
had  the  greatest  effect.  As  thickness  increased, 
thermal  efficiency  increased.  Since  an  angular  sym- 
metry assumption  was  not  met,  the  model  did  not 
simulate  the  injection  and  pumping  of  hot  fluid 
into  a  confined  aquifer.  It  is  suggested  that  a  nu- 
merical model  be  developed  that  models  the  labo- 
ratory model  and  that  the  data  obtained  could  be 
used  for  numerical  model  validation.  (See  also 
W80-06699)(Zielinski-IPA) 
W80-06700 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

NATIONAL  CONFERENCE  ON  WATER  CON- 
SERVATION AND  MUNICIPAL 
WASTEWATER  FLOW  REDUCTION. 

Environmental    Protection   Agency,   Washington, 

DC.  Facility  Requirements  Div. 

Proceedings,  Conference  held  November  28,  29, 

1978,  Chicago,    IL,    EPA/430/9-79-015,    August 

1979.  288  p,  15  Fig,  29  Tab,  106  Ref.  68-03-2674. 

Descriptors:  'Water  conservation,  'Municipal 
water,  'Municipal  wastes,  'Conferences,  Conser- 
vation, Waste  water  disposal,  Environmental  ef- 
fects, Water  utilization,  Water  policy,  Wastes, 
Water  management,  Water  resources,  Regulation, 


Economics,  Costs,  Land  use,  Water  quality,  Water 
reuse,  Reclaimed  water. 

Papers  in  this  Proceedings  are  grouped  into  six 
major  topic  area  sessions,  covering  perspective  on 
the  problem,  regulation  of  water  resource,  water 
conservation  technology,  education  and  public 
participation,  water  and  waste  water  management 
issues,  and  case  studies  of  water  resource  manage- 
ment, with  each  sectii  n  comprised  of  4-6  papers. 
The  text  of  President  Carter's  June  6,  1978  message 
to  the  Congress  on  Federal  Water  Policy,  an  over- 
view paper  by  J.  G.  Speth  of  the  Council  on 
Environmental  Quality,  and  five  papers  from  EPA 
representatives  are  included  in  the  30  papers  given. 
Other  papers  were  presented  by  various  Federal, 
State,  county,  university,  and  private  business  rep- 
resentatives. The  Conference  was  funded  by  the 
Facility  Requirements  Division,  Office  of  Water 
Programs,  U.S.  Environmental  Protection  Agency 
through  the  Environmental  Research  Information 
Center  (Cincinnati).  (Zielinski-IPA) 
W80-06647 

3E.  Conservation  In  Industry 


REUSE  OF  FERMENTATION  BRINES  IN  THE 
CUCUMBER  PICKLING  INDUSTRY:  EXECU- 
TIVE SUMMARY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Food 
Science  and  Human  Nutrition. 
R.  F.  McFeeters,  W.  Coon,  M.  P.  Palnitkar,  M. 
Velting,  and  N.  Fehringer. 

Environmental  Protection  Agency,  Industrial  En- 
vironmental Research  Laboratory,  Cincinnati, 
Ohio  (1978).  11  p,  1  Fig,  2  Tab.  S-803825. 

Descriptors:  'Food  processing  industry,  'Brines, 
'Recycling,  Heat  treatment,  Chemicals,  Treat- 
ment, Circulation,  On-site  investigations,  Econom- 
ics, Vegetable  crops,  Cost-benefit  analysis,  Quality 
control,  Fungi,  Fungicides,  Operations  research, 
Feasibility  studies,  'Cucumber  brine  reuse,  Cu- 
cumber pickling  industry,  Fermentation  brines. 

The  commercial,  technological,  and  economic 
feasibility  of  recycling  spent  cucumber  fermenta- 
tion brine  from  the  processed  cucumber  pickling 
industry  was  investigated  and  the  results  indicate 
that  brine  recycling  is  practical  on  a  commercial 
scale.  Heat  or  chemical  treatments  of  the  spent 
brine  were  used  and  studies  were  carried  out  to 
determine  the  adequacy  of  these  brine  treatment 
procedures.  Heat  treatment  of  the  spent  brine  for 
30  sec  at  90.5  degrees  C  destroyed  99.98%  of  the 
pectinases  from  fungi  common  on  cucumber  fruits 
and  flowers.  The  Penicillium  janthinellum  pectin- 
ase  activity  was  reduced  to  1%  of  the  original 
activity  by  raising  the  72  degree  F  brine  pH  to  1 1.2 
or  higher  for  at  least  37  hr.  No  significant  accumu- 
lations of  metals  or  pesticides  were  found  to  occur 
in  the  brine  recycling  and  the  brine  can  be  reused 
for  at  least  three  fermentations  with  no  decrease  in 
the  quality  of  the  pickles.  The  heat  treatment  proc- 
ess gave  a  small  net  savings  and  the  chemical 
treatment  gave  a  small  net  cost,  although  plant 
economics  will  depend  on  local  conditions. 
(Sidney-IPA). 
W80-06562 


INEXPENSIVE     PURIFICATION     OF     UREA 
WASTE  STREAMS, 

Standard  Oil  Co.  (OH),  Cleveland.  (Assignee). 
For   primary   bibliographic   entry   see   Field    5D. 
W80-06950 
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AUTOMATIC  LIQUID  FLOW  CONTROL 
DEVICE, 

D.  D.  Moore. 

U.S.  Patent  No  4,182,371,  7  p,  8  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  2,  p  516,  January  8,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Water  control, 
Flow  control,  Automatic  control,  Irrigation  effi- 
ciency, Equipment,  Valves,  Flow  control  device. 
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An  automatically  actuated  liquid  flow  control 
device  or  valve  is  provided  which  serves  to  start 
or  stop  the  flow  of  a  liquid,  e.g.,  water,  through  a 
supply  line  at  a  desired  time  or,  in  the  case  of 
stopping  the  flow  of  a  liquid,  after  a  predetermined 
amount  of  liquid  has  passed  through  the  valve.  The 
liquid  flow  control  valve  includes  an  expandable 
balloon-like  bladder  or  reservoir.  The  automatic 
liquid  flow  control  valve  is  particularly  adapted 
for  use  in  conjunction  with  lawn  or  garden  water- 
ing systems  or  fields  to  be  irrigated  at  night  with 
the  flow  of  water  being  started  to  stop  at  a  prede- 
termined time  or  after  a  predetermined  amount  of 
water  has  been  delivered.  (Sinha  -  OEIS) 
W80-06458 


METHOD  OF  CONTROLLING  THE  RELA- 
TIVE HUMIDITY  IN  A  SOIL  ENVIRONMENT 
AND  APPARATUS  FOR  ACCOMPLISHING 
SAME, 

L.  Ornstein. 

U.S.  Patent  No  4,182,357,  8  p,  5  Fig,  15  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  2,  p  510,  January  8,  1980. 

Descriptors-  'Patents,  'Irrigation,  'Soil  moisture, 
•Soil-water-plant  relationships,  Soil  physical  prop- 
erties, Hygrometry,  Automatic  control,  Water 
conservation,  Water  delivery,  Relative  humidity 
control. 

A  method  and  apparatus  are  disclosed  for  control- 
ling the  relative  humidity  of  a  soil  environment  at  a 
pre-set  value  using  an  enclosed  volume  of  a  water- 
soluble  or  water-swellable  material.  The  enclosed 
volume  is  separated  from  the  external  environment 
by  a  relatively  stiff  and  strong  semipermeable 
membrane  and  is  separated  from  a  pressurized  irri- 
gation water  supply  by  a  water-impermeable  con- 
strictable  flexible  section  or  diaphragm  in  the 
supply  line.  When  the  soil  is  more  moist  than  the 
pre-set  value,  intake  of  water  through  the  mem- 
brane causes  expansion  of  the  water-swellable  ma- 
terial which  in  turn  constrict  the  flexible  section  of 
the  water  supply  line  to  interrupt  the  flow  of  water 
to  the  soil.  When  the  soil  moisture  falls  below  the 
pre-set  value,  egress  of  water  from  the  water- 
swellable  material  releases  the  constricting  force 
on  the  flexible  section  thereby  allowing  increased 
flow  of  water  through  the  flexible  section  of 
supply  line  to  the  soil.  This  process,  which  is  called 
hygrostatic  irrigation,  is  especially  useful  for  opti- 
mized and  unattended  control  and  delivery  of 
water  to  the  root  system  of  a  plant  growing  in  soil 
as  well  as  for  water  conservation  in  the  agricultur- 
al irrigation  of  arid  regions.  It  also  permits  the 
optimized  delivery  to  a  plant,  on  a  continuous  basis 
in  proportion  to  the  water  consumed,  of  nutrients, 
e.g.  fertilizers  dissolved  at  appropriate  low  concen- 
trations in  the  supply  water.  (Sinha  -  OEIS) 
W80-06459 


SELF-PROPELLED  IRRIGATION  APPARA- 
TUS, 

L.  C.  Murray 

U.S.  Patent  No  4,182,493,  7  p,  225  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  2,  p  558,  January  8,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Sprin- 
kler irrigation,  Application  equipment,  Lateral 
conveyance  systems,  Irrigation  practices,  Irriga- 
tion efficiency,  Self-propelled 
apparatus(Irrigation). 

A  sprinkler  irrigation  system  is  adopted  to  be 
moved  along  a  pressurized  water  supply  line.  The 
apparatus  includes  valves  placed  at  predetermined 
intervals  along  the  upper  surface  of  the  water 
supply  pipe.  The  valves  are  connected  with  the 
interior  of  the  pipe  through  apertures.  The  valves 
have  gates  which  are  actuated  by  longitudinally- 
extending  levers  along-side  the  valve  housing.  A 
self-propelled  trolley  on  wheels  runs  along  the 
water  supply  pipe.  Mounted  on  the  trolley  are  a 
valve  actuating  mechanism  and  a  water  receptable. 
The  valve  actuating  mechanism  has  a  housing  and 
lowers  itself  over  the  valve  on  the  water  pipe  as  it 
moves  forward  and  thereby  depresses  the  level  to 
open  the  valve  gates,  permitting  the  water  to  pass 
from  the  pipe  to  the  water  receptable.  The  water 


passes  from  the  water  receptable  to  the  distribution 
system  which  is  comprised  of  a  secondary  water 
pipe  extended  laterally  outwardly  from  the  trolley 
along  one  or  more  self-propelled  towers.  Sprin- 
kling devices  can  be  attached  along  the  pipe.  An 
alignment  device  on  the  pipe  at  each  tower  is 
connected  to  the  tower  propulsion  unit,  and  main- 
tains the  tower  in  alignment  with  the  trolley  to 
prevent  breaks  or  bends  in  the  secondary  water 
pipe.  (Sinha  -  OEIS) 
W80-06461 


ANTI  SIDE  SPLASH  DRIVE  ARM  FOR  AN 
IMPACT  DRIVE  SPRINKLER, 

Anthony  Mfg.  Corp.,  Azusa,  CA  (Assignee). 
W.  J.  Wichman,  and  R.  W.  Patterson. 
U.S.  Patent  No  4,182,494,  8  p,  7  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  2,  p  558,  January  8,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Sprin- 
kler irrigation,  Application  equipment,  Irrigation 
practices,  Irrigation  efficiency. 

A  new  and  improved  drive  arm  for  an  impact 
drive  sprinkler  which  occupies  relatively  little 
space  is  capable  of  effectively  driving  the  sprinkler 
in  the  forward  and  reverse  directions  when  operat- 
ing at  relatively  low  supply  pressures.  This  is  ac- 
complished generally  by  a  new  reaction  member 
on  the  arm  which  deflects  the  stream  of  water 
ejected  from  the  nozzle  of  the  sprinkler  through  a 
first  obtuse  angle  thereby  directing  the  stream  rear- 
wardly  with  respect  to  its  original  direction,  and 
then  through  a  second  obtuse  angle,  approximately 
equal  to  the  first  angle,  and  ejects  the  stream  of 
water  in  a  direction  substantially  parallel  to  the 
stream  ejected  from  the  nozzle.  By  this  arrange- 
ment the  sprinkler  is  capable  of  operating  effective- 
ly in  both  full  and  part  circle  applications  and  the 
undesirable  side  splash  is  eliminated  during  oper- 
ation. (Sinha  -  OEIS) 
W80-06462 


UNDERGROUND  PERCOLATION  HEAD  AND 
WATERING  SYSTEM, 

R.  McEntyre. 

U.S.  Patent  No  4,182,583,  4  p,  3  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  2,  p  588,  January  8,  1980. 


Descriptors:  'Patents,   'Irrigation  systems,   *i 
surface  irrigation,  Application  equipment,   Irr 


*Sub- 
-~  irrigation,  Application  equipment,   Irriga- 
tion operation  and  maintenance.  Irrigation  efficien- 
cy. 


This  invention  relates  generally  to  underground 
irrigation  systems  and  more  specifically  to  the 
equipment  required  by  such  systems  in  the  form  of 
pipes,  covers,  valves  and  the  like.  This  invention 
provides  a  means  by  which  existing  conventional 
surface  sprinkling  systems  may  be  easily  converted 
to  the  underground  variety.  The  percolation  head 
is  essentially  a  cover  spaced  apart  from  and  sized 
to  make  with  the  upper  surface  of  an  underground 
water  distribution  pipe  through  which  holes  are 
provided  along  the  upper  surface  of  the  pipe  for 
releasing  the  water.  When  mated  with  a  pipe  and 
over  an  opening  in  it,  the  entire  lower  half  of  the 
head  forms  an  enlarged  space  open  to  the  ground 
through  which  water  is  allowed  to  directly  perco- 
late into  the  ground,  although  the  actual  opening 
for  the  water  is  not  in  direct  contact  with  the 
ground  preventing  dirt  from  clogging  the  open- 
ings. (Sinha  -  OEIS) 
W 80-06465 


BAYESIAN  ANALYSIS  OF  ENERGY  PRICES 
ON  IRRIGATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Agriculture  Eco- 
nomics. 

R.  J.  McAniff,  M.  Flug,  and  J.  Wade. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement   Division,    ASCE,    Vol    106,    No    WR2, 
Proc.  Paper  15548,  p  401-408,  July  1980.  OWRT 
A-089-ARIZ  (2),  14-34-0001-9003. 

Descriptors:  'Energy.  Flood  irrigation,  'Irrigation 
systems,  Prices,  Pricing,  'Cost  analysis.  Sprinkler 
irrigation,  'Pumping,  Costs,  Evaluation,  'Bayes 
theorem. 


Recent  increases  in  the  price  of  energy  for  pump- 
ing water  and  declining  aquifers  have  resulted  in  a 
reevaluation  of  irrigation  systems,  techniques  and 
practices.  Given  various  projected  energy  price 
increases,  the  agricultural  producer  is  faced  with 
the  problem  of  selecting  that  strategy  which  mini- 
mizes the  costs  of  irrigation  over  the  life  of  the 
system.  The  available  systems  provide  a  range  of 
choices  from  energy  efficient  capital  intensive  sys- 
tems to  less  expensive  systems  which  may  utilize 
more  energy.  Since  future  energy  costs  are  un- 
known, a  choice  must  be  made  in  which  one  of  the 
variables  is  stochastic  in  nature.  By  considering  the 
probabilities  of  future  energy  price  increases,  an 
irrigation  system  can  be  selected  that  minimizes 
long-run  expected  costs.  A  decision  framework 
that  may  be  utilized  for  optimal  system  selection  is 
based  on  Bayesian  decision  theory,  a  method  in 
which  prior  information  is  incorporated  with  addi- 
tional information  to  estimate  revised  probabilities 
for  decision  making. 
W80-06505 


A  DECISION  ANALYSIS  FRAMEWORK  FOR 
EVALUATING  COSTS  OF  WATER  APPLICA- 
TION IN  PRODUCTIVE  AGRICULTURE, 

Arizona  Univ .,  Tucson  Dept.  of  Agricultural  Eco- 
nomics 

J.  C  Wade,  R  J  McAniff,  and  M.  Flug. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-223894, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Project  Completion  Report,  July  1980.  29  p,  4  Fig, 
9  Tab,  23  Ref.  OWRT  A-089-ARIZ  (1),  14-34- 
0001-9003. 

Descriptors:  'Costs  analysis,  'Irrigation  systems, 
•Agriculture,  'Water  conservation,  Evaluation, 
Methodology,  Energy,  Pumping,  Economics, 
Prices,  'Bayesian  decision  theory. 

The  uncertainty  of  energy  prices  in  the  recent  past 
suggests  that  farm  managers  must  carefully  consid- 
er risks  in  accessing  the  lifetime  cost  of  alternative 
irrigation  systems.  The  use  of  conventional  deci- 
sion theory  augmented  with  Bayesian  theory  pro- 
vides a  way  of  examining  both  the  traditional 
variability  of  energy  prices  and  of  updating  this 
variability  with  information  provided  by  most 
recent  examples.  The  procedure  is  outlined  in  this 
report  and  an  empirical  application  is  used  as  an 
illustration  of  the  methodology. 
W80-06534 


SELF-STEERING  CROP  IRRIGATOR, 

H.  Tidwell. 

U.S.  Patent  No.  4,185,774,  5  p,  6  Fig,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  5,  p  1654,  January  29,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Distri- 
bution systems.  Application  equipment.  Irrigation 
efficiency,  Irrigation  practices,  'Self-steering  irri- 
gator. 

An  irrigation  boom  of  sufficient  length  to  span  a 
number  of  crop  rows  has  multiple  angularly  adjust- 
able dual  valved  water  distributors  along  its  length 
and  is  carried  on  a  utility  platform  which  mounts  a 
self-contained  power  drive  means  for  dual  traction 
wheels  of  the  irrigator  and  a  hose  reel  which 
supplies  water  to  the  boom  from  a  remote  source. 
A  forward  guidance  and  stabilizer  wheel  follows 
small  furrows  produced  by  a  furrow  former  ahead 
of  such  wheel  and  a  trailing  steering  arm  carries  a 
shoe  which  follows  in  the  small  furrows  rearward- 
ly  of  the  furrow  former  and  rimmed  guidance 
wheel.  (Sinha-OEIS). 
W80-06569 


IRRIGATION  SYSTEM  SELECTION  FOR 
MAXIMUM  CROP  PROFIT, 

Utah   State  Univ..   Logan.   Dept.  of  Agricultural 
and  Irrigation  Engineering. 
R.  W.  Hill,  and  J.  Keller. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers.  Vol  23.  No  2,  p  366-372,  March- 
April  1980.  8  Fig,  4  Tab.  8  Ref.  AID/csd-2459. 

Descriptors:  'Irrigation.  'Irrigation  design.  'Irri- 
gation   systems,    'Model    studies.    Mathematical 
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models,  Irrigation  efficiency,  Crops,  Costs,  Eco- 
nomics, Furrow  irrigation,  Sprinkler  irrigation,  Ir- 
rigation practices,  Optimization,  Computer  models, 
Computer  programs,  Design. 

The  selection  of  irrigation  systems  and  manage- 
ment of  irrigation  water  to  maximize  profit  from 
crop  production  implies  an  optimization  process  of 
some  sort.  Such  an  optimization  of  irrigation 
system  design  is  a  complicated  task  and  most  often 
it  is  done  by  intuition.  It  involves  the  physical 
system,  crop  growth  patterns,  crop  response  to 
water  and  fertility  and  on-farm  management  prac- 
tices. This  paper  presented  a  methodology  for  re- 
lating the  selection  of  irrigation  system  design  pa- 
rameters to  the  crop  production  profitability.  Irri- 
gation system  uniformity  along  with  the  schedul- 
ing of  applied  water  has  an  important  effect  on 
crop  yield  and  thus  net  farm  income.  A  computer- 
ized technique  was  used  which  related  system  uni- 
formity and  scheduling  practices  to  crop  growth 
and  production.  For  a  given  irrigation  system 
design,  furrow,  sprinkle,  or  trickle,  and  a  particular 
scheduling  scheme,  the  seasonal  water  application 
which  will  maximize  the  net  profit  from  a  specified 
crop  can  be  estimated.  (Sims-ISWS) 
W80-06674 


RUNOFF,  EROSION,  AND  CROP  YIELD  SIM- 
ULATION FOR  LAND  USE  MANAGEMENT, 

Science  and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 

W80-06676 


DISTRIBUTION  PATTERNS  OF  HOME  LAWN 
SPRINKLERS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Agricultural 
Engineering. 

G.  L.  Kerr,  L.  O.  Pochop,  J.  Borrelli,  and  D.  A. 
Anderson. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  387-392,  March- 
April  1980.  1  Fig,  6  Tab,  8  Ref. 

Descriptors:  *Sprinkling,  *Sprinkler  irrigation, 
"Lawns,  "Distribution  patterns,  Evaluation,  Test- 
ing, Testing  procedures,  Equipment,  Data  process- 
ing, Statistics,  Statistical  methods,  Irrigation,  Irri- 
gation efficiency,  Irrigation  practices,  Home  lawn 
sprinklers. 

Distribution  patterns  of  six  typical  lawn  sprinkler 
types  were  determined  during  the  summer  of  1977. 
Tests  were  conducted  on  four  sprinklers  from  each 
type  under  three  pressure  levels.  Christiansen's 
Uniformity  Coefficients  (UCC)  were  calculated  for 
the  original  pattern  and  for  various  overlaps  of  the 
sprinklers.  Overlaps  required  to  achieve  minimum 
acceptable  UCC  values  were  then  determined.  The 
output  of  each  sprinkler  was  measured  and  applica- 
tion rates  were  calculated  for  individual  pattern 
sizes  at  the  three  pressure  levels.  Two  important 
factors  for  effective  lawn  watering  include:  (1)  use 
of  the  proper  overlap  for  an  individual  sprinkler 
type,  and  (2)  determining  the  application  rate  in 
order  to  apply  the  proper  amount  of  water.  (Sims- 
ISWS) 
W80-06677 


SIMULATION  OF  SOIL  WATER  AND  SALT 
REGIMES  DURING  TRICKLE  IRRIGATION, 

Arizona  Univ.,  Tucson. 

A.  W.  Warrick,  and  D.  O.  Lomen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-103046, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Project  Completion  Report,  July   1980.  38  p,   14 

Fig,  4  Tab,  21  Ref.  OWRT-B-064-ARIZ  (4),  14-34- 

0001-8059. 

Descriptors:  *Soil  water  movement,  "Irrigation 
water,  "Mathematical  models,  Evaporation,  Soil 
moisture,  Plant  growth,  Root  zone,  Root  systems, 
Row  spacing,  "Trickle  irrigation,  High  frequency 
irrigation,  Matrix  flux  potential. 

Mathematical  models  for  determining  the  moisture 
pattern  resulting  from  various  configurations  oc- 
curring in  trickle  irrigation  were  developed.  Par- 


ticular emphasis  was  on  the  effect  of  water  uptake 
by  plant  roots.  Examples  are  given  for  one,  two 
and  three  dimensional  geometries.  For  one  dimen- 
sional flow,  a  solution  was  developed  which  in- 
cludes an  evaporative  type  surface  condition  in 
addition  to  water  uptake  by  plant  roots.  A  newly 
developed  solution  for  a  cylindrical  rooting 
volume  allows  fairly  simple  equations  to  describe 
single  plant  dynamics.  Nomographs  are  included  to 
allow  easy  application  of  the  results  without  repro- 
ducing or  utilizing  lengthy  mathematical  expres- 
sions. 
W80-06688 


AUTOMATION  OF  PIVOT  SPRINKLER  IRRI- 
GATION SYSTEMS  TO  MORE  EFFICIENTLY 
UTILIZE  RAINFALL  AND  IRRIGATION 
WATER, 

Texas  Water  Resources  Inst.,  College  Station. 
C.  W.  Wendt,  J.  R.  Runkles,  M.  D.  Gerst,  H.  P. 
Harbert,  III,  and  R.  B.  Hutmacher. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-103319, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Research  Project  Completion  Report,  Technical 
Report  No  107,  August,  1980.  75  p,  24  Fig,  15  Tab, 
45  Ref,  1  Append.  OWRT-A-044-TEX  (1),  14-34- 
0001-8046,  14-34-0001-9046. 

Descriptors:  "Irrigation  systems,  "Automation, 
•Sprinkler  irrigation,  Water  control,  Irrigation 
water,  Irrigation  efficiency,  Wells,  Water  require- 
ments, Sprinkling,  Water  utilization,  Crops,  Texas, 
Farms,  Agriculture,  Rainfall,  Plant  growth,  Soil 
types,  Evapotranspiration,  Soil  water  tension,  Soil- 
water-plant  relationships,  Water 
management(Applied),  Pivot  sprinkler,  Earth(TX). 

Development  of  automated  pivot  sprinkler  irriga- 
tion systems  was  studied  near  Earth,  Texas,  using 
irrigation  systems  on  producers  farms.  Evaluations 
undertook  to  determine  whether  such  automated 
systems  use  less  water/energy  than  manually-oper- 
ated systems.  Sensors  with  transmitters  and  receiv- 
ers (separately  or  in  combination)  were  construct- 
ed and  tested  to  control  the  irrigation  systems  by 
wind,  soil  water  tension,  and  rainfall.  It  was  not 
possible  to  determine  whether  automated  systems 
use  less  water/energy  than  manually-operated  sys- 
tems, principally  due  to  the  low  capacity  of  the 
wells  (114-204  cu  m/hr)  supplying  the  irrigation 
systems.  The  well  capacity  needs  to  be  at  least  284 
cu  m/hr  for  crop  water  requirements  and  losses 
due  to  evaporation/runoff.  Low  well  water  supply 
resulted  in  soil  water  tension  out  of  the  tensiometer 
range  for  the  last  60  days  of  the  growing  season. 
Variations  in  soil  water  tension  and  content  be- 
tween irrigation  systems  and  within  irrigation 
system  quadrants  was  considerable.  Irrigation  sys- 
tems having  lower  crop  water  requirements 
(cotton)  could  probably  be  automated  easier  than 
corn.  Wind/rainfall  controls  can  increase  water  use 
efficiency  more  than  soil  water  sensor  controls, 
while  wind  controls  during  pre-irrigation  could  aid 
producers  having  remote  irrigation  systems.  (Zie- 
linski-IPA) 
W80-06701 


WATER  SYSTEMS  MANAGEMENT  USERS 
GUIDE, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
J.  F.  Buchheim,  L.  F.  Ploss,  and  L.  A.  Brower. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220973, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No  REC-ERC-80-3,  April  1980.  86  p,  19 
Fig,  4  Tab,  2  Append. 

Descriptors:  "Irrigation  programs,  "Water  man- 
agement, "Computer  programs,  "Water  conserva- 
tion, Irrigation,  Farms,  Crop  production,  Evapo- 
transpiration, Agriculture,  Computer  models, 
Water  requirements,  Scheduling,  Crops,  Soil  mois- 
ture, Data  processing,  Schedules,  Soil  types,  "Irri- 
gation systems  users  guide. 

This  Guide  describes  scheduling  principles,  appli- 
cation, and  description  and  use  of  a  computer- 
supported  program  (time  irrigation  management 
services  (TIMS))  for  improving  project  operations 


for  effective  utilization  of  irrigation  water.  The 
program  integrates  on-farm  water  management 
with  water  distribution  system  operations  to  gain 
overall  water  management  at  the  irrigation  project 
level.  The  TIMS  computer  program  is  simple  to 
operate  and  can  be  used  on  smaller  minicomputers. 
The  procedure  incorporates  crop  coefficients  for 
various  crops,  based  on  the  ratio  of  evapotranspira- 
tion (ET)  rate  of  a  specific  crop  to  that  for  a 
reference  crop  (e.g.,  healthy  alfalfa  with  10-12  in. 
top  growth).  For  the  purpose  of  scheduling  irriga- 
tions, a  daily  water  budget  analysis  is  made  for 
each  field  using  the  daily  ET  rate,  effective  irriga- 
tion amounts,  and  precipitation  date.  This  informa- 
tion is  used  to  compute  the  daily  soil  moisture 
depletion  (SMD).  The  optimum  level  of  SMD  is 
termed  the  allowable  depletion,  determined  by 
projecting  the  crop  ET  rate  in  crop  season  time. 
Field  irrigation  scheduling  provides  the  irrigator/ 
farm  manager  with  daily  soil  moisture  status  on 
each  field,  and  gives  the  irrigator  the  optimum  date 
and  amount  of  the  next  irrigation.  (Zielinski-IPA) 
W80-06712 


WATER  ACCUMULATOR-DISTRIBUTOR  FOR 
AGRICULTURAL  SPRINKLER, 

Toro  Co.,  Riverside,  CA.  (Assignee). 

E.  J.  Hunter. 

U.S.  Patent  No  4,177,926,  9  p,  6  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

989,  No  2,  p  514,  December  11,  1979. 

Descriptors:  "Patents,  "Irrigation,  "Sprinkler  irri- 
gation, "Distribution  systems,  Storage,  Valves,  Ir- 
rigation efficiency,  Irrigation  practices,  Applica- 
tion equipment. 

An  accumulator-distributor  gathers  a  quantity  of 
water  under  pressure  and  rapidly  discharges  it  in 
bursts  so  that  large  agricultural  areas  can  be  wa- 
tered from  a  low  volume  source  of  irrigation 
water.  An  expandible  chamber  is  provided  having 
a  flexible  diaphragm  as  one  wall.  Bias  means  car- 
ried by  the  flexible  diaphragm  are  adapted  to  exert 
a  pressure  upon  the  valve  member  closing  the 
outlet  opening  from  the  chamber  an  amount  insuf- 
ficient to  retract  the  valve  against  the  differential 
pressure  of  the  accumulated  water.  A  second 
member  is  adapted  to  contact  and  lift  the  valve 
member  from  the  valve  seat  at  the  point  of  maxi- 
mum expansion  of  the  chamber  whereby  the  differ- 
ential pressure  is  removed  from  the  valve  and  the 
bias  means  is  able  to  rapidly  withdraw  the  valve 
member  completely  from  the  outlet  opening  from 
the  chamber  to  allow  the  rapid  and  complete  ex- 
pulsion of  the  accumulated  water  in  an  optimal 
manner.  (Sinha-OEIS) 
W80-06806 


SIDE  WALKING  IRRIGATION  SYSTEM, 

Miller  Brothers  Farms,  Inc.,  Cordele,  GA.  (As- 
signee). 
C.  S.  Miller. 

U.S.  Patent  No  4,184,639,  7  p,  4  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  4,  p  1278,  January  22,  1980. 

Descriptors:  "Patents,  "Irrigation,  "Irrigation  sys- 
tems, "Lateral  convenance  structures,  Application 
equipment,  Irrigation  efficiency,  Irrigation  prac- 
tices, Prime  mover  wheeled  towers. 

A  first  steerable  prime  mover  wheeled  tower  and  a 
number  of  laterally  spaced  intermediate  and  end 
towers  collectively  carry  a  horizontal  irrigation 
conduit  which  receives  water  through  a  hose 
dragged  behind  the  prime  mover  wheeled  tower. 
The  irrigation  conduit  is  supported  by  a  truss 
structure  extending  between  the  tops  of  the  several 
towers.  Electric  drive  motors  on  the  individual 
towers  are  powered  in  proper  sequence  to  cause 
the  intermediate  and  end  wheeled  towers  to  follow 
the  linear  path  of  the  prime  mover  wheeled  tower 
without  appreciable  lag.  A  system  of  control 
switches  responds  to  tension  in  a  control  cable 
connected  with  a  spring-loaded  crank  element  on 
the  prime  mover  wheeled  tower  to  produce  auto- 
matic activation  of  the  control  switches.  (Sinha  - 
OEIS) 
W80-06810 
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OPTIMAL  SEASONAL  IRRIGATION  APPLI- 
CATION ANALYSIS, 

Wastequip,  Inc.,  Davis,  CA. 
W.  E.  Hart,  D.  I.  Norum,  and  G.  Peri. 
Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
IR3,  Proceedings  Paper  15687,  p  221-235,  Septem- 
ber 1980.  4  Fig,  1  Tab,  26  Ref,  3  Append. 

Descriptors:  'Irrigation,  "Optimization,  'Model 
studies,  Mathematical  models,  Infiltration,  Percola- 
tion, Water  table,  Depth,  Leaching,  Nutrients, 
Crops,  Rates  of  application,  Costs,  Seasonal,  Dis- 
tribution patterns,  Soil  water,  Soil  water  move- 
ment, Water  conservation,  Irrigation  water. 

The  concept  of  an  optimal  seasonal  depth  of  infil- 
trated water  for  an  irrigated  crop  was  developed 
for  the  case  when  the  yield  is  a  quadratic  function 
of  the  depth  of  water  infiltrated  and  the  water 
distribution  function  is  known.  The  cost  of  drain- 
age was  taken  into  consideration  for  those  situa- 
tions when  the  infiltrated  depth  is  large  enough  to 
cause  reductions  in  yield  or  large  enough  to  war- 
rant installation  of  a  drainage  system  because  of 
water  logging  or  drainage  problems  elsewhere.  In 
addition,  the  cost  of  leached  nutrients  or  penalties 
or  both  for  excess  deep  percolation  were  consid- 
ered. An  example  was  used  to  show  how  to  deter- 
mine the  optimal  infiltrated  depth  when  the  yield 
function  and  water  distribution  function  are 
known.  It  was  also  shown  how  one  can  determine 
how  much  additional  capital  can  be  spent  to  im- 
prove an  irrigation  system's  uniformity  in  order  to 
increase  the  profit.  (Sims-ISWS) 
W80-06827 


ESTIMATING  WATER  USED  BY  IRRIGATED 
CORN  IN  WEST  CENTRAL  MINNESOTA, 

Science   and    Education    Administration,    Morris, 

MN.  North  Central  Soil  Conservation  Research 

Lab. 

A.  S.  Dylla,  D.  R.  Timmons,  and  H.  Shull. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  4,  p  823-827,  July-August  1980.  5  Fig,  2  Tab. 

10  Ref. 

Descriptors:  'Irrigation,  'Evapotranspiration, 
'Corn(Field),  'Minnesota,  On-site  investigations, 
Lysimeters,  Measurement,  Mathematical  models, 
Estimating  equations,  Water  requirements,  Soil 
water,  Soil  moisture,  Irrigation  water,  Evapora- 
tion, Agriculture,  'Water  utilization,  Evapotran- 
spiration estimation. 

Irrigation  development  in  Minnesota  is  expanding 
rapidly  on  the  sandy  and  droughty  soils  of  which 
there  is  considerable  area.  Construction  of  suitable 
wells  into  underlying  gravel  aquifers  has  facilitated 
the  rapid  growth.  The  objective  of  this  study  was 
to  measure  water  use  by  irrigated  corn  in  west 
central  Minnesota  for  comparing  with  current  esti- 
mating methods  for  irrigation  scheduling.  Lysi- 
meters, 1.75  m  diameter  by  1.22  m  deep,  located  in 
irrigated  corn  (Zea  mays  L.)  plots  were  used  to 
measure  water  use  or  evapotranspiration  (ET) 
amounts.  Four  years  of  comparisons  were  made  of 
measured  ET  to  amounts  calculated  with  the 
standard  and  refined  Jensen-Haise  potential  ET 
equations  and  corn  crop  coefficients  from  south- 
eastern North  Dakota  data.  Measured  ET  was  also 
compared  with  ET  estimates  determined  by  the 
Lundstrom-Stegman  'checkbook  method,'  and  by 
crop  coefficients  with  pan  evaporation.  Crop  coef- 
ficients with  pan  evaporation  provided  the  better 
ET  estimates,  however,  the  'checkbook  method' 
was  the  simplest  and  was  about  as  accurate  for 
estimating  ET  as  the  Jensen-Haise  potential  ET 
equation  with  southeastern  North  Dakota  crop  co- 
efficients. (Sims-ISWS) 
W80-06840 


IRRIGATION  SYSTEM, 

G.  R.  Ferguson,  and  E.  D.  Freeman. 
U.S.  Patent  No  4,186,763,  6  p,  5  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
991,  No  1,  p  112,  February  5,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Irriga- 
tion efficiency,  Water  distribution(Applied),  Water 
control,  Hydraulic  systems,  Pipes. 


The  object  of  the  invention  is  to  facilitate  the  use 
of  hydraulic  fluid  operated  drives  for  circular  irri- 
gation systems.  The  conduit  system  which  estab- 
lished fluid  communication  between  the  hydraulic 
fluid  circulating  device  and  a  drive  motor  includes 
a  rotary  joint  encircling  the  axis  of  rotation  defined 
by  the  delivery  pipe.  The  rotary  joint  conducts 
hydraulic  fluid  flow  between  the  drive  motor  and 
the  circulating  pump  during  rotation  of  the  distri- 
bution pipe  of  the  irrigation  system  about  the  gen- 
erally vertical  water  delivery  pipe.  (Sinha  -  OEIS) 
W80-06939 


PROGRAM  CONTROL  FOR  CENTER  POST 
IRRIGATION  SYSTEM, 

Colkhi,  Inc.,  San  Diego,  CA.  (Assignee). 

E.  F.  Jacobi,  and  M  R.  Madden. 

U.S.  Patent  No  4,186,880,  9  p,  8  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

991,  No  1,  p  155,  February  5,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Auto- 
matic control,  Irrigation  efficiency,  Irrigation  prac- 
tices, Flow  control,  Electronic  equipment. 

The  disclosure  entails  a  program  controlled  multi- 
loop system  for  providing  even  distribution  of  irri- 
gating water  over  normally  square  plots.  More 
specifically  the  system  includes  control  loops  con- 
nected to  a  center  post  irrigation  system  which 
control  the  advance  rate,  the  flow  rate,  select  an 
end  gun  nozzle,  and  select  the  elevation  of  the  end 
gun  under  program  control  to  provide  even  irriga- 
tion and  full  coverage  of  corners.  (Sinha-OEIS) 
W80-06940 


IRRIGATION  MACHINE, 

Long  Mfg.  NC,  Inc.,  Tarboro.  (Assignee). 

W.  R.  Long 

U.S.  Patent  No  4,186,881,   11  p.   12  Fig,   16  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  991,  No  1,  p  155,  February  5,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Appli- 
cation equipment,  Irrigation  efficiency.  Irrigation 
practices,  Water  pressure.  Hoses,  Turbines 

The  invention  provides  an  irrigation  machine  of 
the  type  which  includes  a  rotatable  reel  with  a 
hose  connected  to  a  source  of  water  under  pres- 
sure. It  has  a  travelling  carriage  connected  to  one 
end  of  the  hose  and  also  has  a  water  drive  turbine 
on  the  vehicle  so  that  water  passing  through  the 
hose  drives  the  reel  to  coil  the  hose  thereon  and 
pull  the  travelling  carriage  toward  the  vehicle  at  a 
selected  speed  so  that  a  large  area  of  earth  is 
irrigated.  (Sinha-OEIS) 
W80-06941 


APPARATUS  FOR  WATERING  AND  DRAIN- 
ING SOIL, 

Cellsystem  AG,  Oftringen  (Switzerland).  (Assign- 
ee). 

J.  P.  Izatt. 

U.S.  Patent  No  4,188,154,  8  p,  4  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
991,  No  2,  p  578,  February  12,  1980. 

Descriptors:  'Patents,  'Irrigation.  'Subsurface  irri- 
gation, 'Irrigation  practices,  'Drainage,  Irrigation 
efficiency.  Soil-water-plant  relationships,  Applica- 
tion equipment. 

The  invention  provides  an  apparatus  which,  when 
used  for  irrigation  or  watering,  provides  for  entry 
of  water  into  the  adjacent  soil  in  a  trickle  of 
sufficiently  low  pressure  not  to  cause  washing 
away  or  shifting  of  portions  of  the  soil,  but  which 
is  nevertheless  capable  of  being  employed  for 
drainage  or  dewatering  without  the  need  for  any 
adjustment  or  modification.  An  inner  small-diame- 
ter duct  is  secured  eccentrically  inside  an  outer 
large-diameter  duct  with  the  walls  of  the  ducts 
closely  adjacent  to  one  another  along  their  tops. 
Ports  through  the  wall  of  the  inner  duct  provide  a 
sump  in  its  bottom  and  are  spaced  below  its  top  to 
provide  an  air  chamber  above  the  sump.  The  outer 
duct  also  has  ports  providing  a  shallow  sump  in  the 
bottom  of  the  outer  duct  and  an  air  chamber 
above.  During  irrigation,  water  falls  from  the  inner 


duct  to  the  sump  in  the  outer  duct,  then  flows  out 
through  the  outer  duct  ports.  For  drainage,  water 
rises  in  the  outer  duct  to  the  level  of  the  ports  in 
the  inner  duct,  while  slime  and  sediment  remain  in 
the  sump  in  the  outer  duct.  (Sinha-OEIS) 
W 80-06942 
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UNDERDRAINAGE  PIPE, 

Mitsui     Petrochemical     Industries     Ltd.,    Tokyo 

(Japan)  (Assignee). 

S.  Hieda,  Y.  Uehara,  and  M.  Inaba. 

U.S.    Patent   No  4,182,580,   6  p,    1 1    Fig,   6   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  990,  No  2,  p  587,  January  8,  1980. 

Descriptors:  'Patents,  'Drainage  systems,  'Sub- 
surface drainage.  Water  control,  Pipes,  Drainage 
practices. 

The  underdrainage  pipe  may  be  buried  in  the 
ground  for  facilitating  drainage  at  agricultural 
fields,  lands  for  housing,  damp  grounds,  playing 
fields,  and  tennis  courts.  It  can  withstand  various 
pressure  and  weight  because  the  recess  has  a  raised 
portion  Therefore,  a  thin  pipe  wall  can  be  em- 
ployed making  manufacturing  easy  and  cost  low 
The  pipe  comprises  a  liquid-collecting  pipe,  pro- 
trusions on  the  liquid-collecting  pipe,  a  filter  layer 
around  the  liquid-collecting  pipe  and  a  liquid-con- 
ducting way  The  protrusions  have  at  least  one 
recess  and  the  bottom  portion  of  the  recess  does 
not  reach  the  surface  of  the  liquid-collecting  pipe. 
(Sinha-OEIS) 
W80-06463 


PIPE  FOR  UNDERDRAIMNG. 

Mitsui  Petrochemical  Industries  Ltd,  Tokyo 
(Japan).  (Assignee). 

Y.  Uehara.  M.  Inaba,  N.  Ishii,  and  Y.  Kusumi. 
US    Patent   No  4,182,581,   8   p.    15   Fig,   6   Ref, 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990.  No  2,  p  587,  January  8,  1980. 

Descriptors:  'Patents,  'Drainage  systems,  'Sub- 
surface drainage.  Water  control,  Filtration,  Pipes, 
Drainage  practices 

A  pipe  for  underdrainage  comprises  (1)  a  liquid- 
collecting  pipe;  (2)  a  number  of  discontinuous  pro- 
trusions on  the  outer  surface  of  the  pipe;  (3)  a  filter 
layer  capable  of  passing  liquid  while  substantially 
excluding  solids,  the  filter  layer  being  placed 
around  the  pipe  and  contacting  ihe  top  portions  of 
the  protrusions;  and  (4)  a  liquid-conducting  way 
composed  of  a  space  communicating  both  in  the 
longitudinal  direction  and  in  the  peripheral  direc- 
tion of  the  pipe  and  its  protrusions  and  the  inner 
surface  of  the  filter  laver.  (Sinha  -  OEIS) 
W80-06464 


FOREST  MANAGEMENT  EFFECTS  ON  IN- 
TERCEPTION,  EVAPORATION,  AND  WATER 
YIELD, 

Forest   Research   Inst.,   Chnstchurch   (New   Zea- 
land). 
For   primary   bibliographic   entry   see   Field    2D 

W 80-06476 


URBANIZATION  EFFECTS  AND  THE  CON- 
TROL OF  THE  SURFACE  RUNOFF  PROCESS 
IN  SMALL  WATERSHEDS. 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City. 
T.  P.  Propson. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80-222813. 
Price  codes:  A05  in  paper  copy.  A01  in  microfiche 
Water  Resources  Institute.  South  Dakota  State 
University.   Brookings.  Completion  Report.  June 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


1980.  69  p,  6  Fig,  3  Tab,  18  Ref,  4  Append. 
OWRT-B-034-SDAK  (1),  14-34-0001-3842. 

Descriptors:  "Urban  runoff,  "Model  studies, 
•Small  watersheds,  'Flood  plain  zoning,  Urbaniza- 
tion, Unit  hydrographs,  Storm  sewers,  Environ- 
ment, Greenway  approach,  "Flow  control,  Surface 
runoff.  Evaluation,  'Rapid  City(SD). 

An  approach  to  the  solution  of  urban  runoff  prob- 
lems that  has  gradually  evolved  and  gained  in 
popularity  during  the  past  few  years  is  the  'green- 
way'  or  'greenbelt'  approach.  To  facilitate  the  de- 
termination of  the  flood-plain  zone  (the  greenway) 
for  small  watersheds,  a  new  urban  runoff  model, 
the  Rapid  City  Runoff  Model  (RCRM)  has  been 
developed  which,  while  lacking  the  broad  flexibil- 
ity of  the  more  sophisticated  models,  is  less  waste- 
ful in  terms  of  computer  storage,  compilation  time, 
and  cost  of  data  preparation.  We  believe  that 
RCRM  is  an  urban  runoff  simulation  model  which 
provides  for  a  greater  level  of  hydraulic  accuracy 
than  the  less  sophisticated  models  while  remaining 
at  a  level  of  sophistication  compatible  with  estab- 
lished practice,  and  with  minimum  data  collection 
and  preparation  time.  This  model  is  based  upon 
urban  hydrology  principals  developed  by  the  Soil 
Conservation  Service  and  has  been  refined  to  in- 
clude: (1)  up  to  63  subbasins  within  a  major  drain- 
age basin;  (2)  a  sophisticated  technique  for  identifi- 
cation of  each  subbasin  which  establishes  the  drain- 
age pattern  of  the  main  basin;  (3)  a  more  realistic 
and  accurate  method  of  modeling  the  hydrologic 
characteristics  of  natural  drainage  channels;  and  (4) 
the  capability  to  predict  the  extent  of  lateral  inun- 
dation produced  by  the  design  peak  discharges. 
W80-06558 


GEOHYDROLOGIC  SETTING  OF  AND  SEEP- 
AGE FROM  A  WATER-SUPPLY  CANAL,  IN- 
DIANAPOLIS, MARION  COUNTY,  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
W.  Meyer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-176555, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-115,  November  1979   16  p,  7  Fig,  1  Tab,  6  Ref 

Descriptors:  'Canal  seepage,  'Hydrogeology, 
'Water  supply,  'Indiana,  Water  levels,  Ground- 
water recharge,  Discharge(Water),  Discharge 
measurement,  Observation  wells,  Water  tempera- 
ture, 'Marion  County(IN). 

The  Indianapolis  Water  Company  Canal  is  under- 
lain by  alluvial  and  outwash  deposits.  The  water 
level  in  the  canal  on  July  21,  1978,  was  above  the 
water  table  along  the  entire  reach  of  the  canal 
upstream  from  the  Fall  Creek  aqueduct,  and,  there- 
fore, water  was  seeping  downward  from  the  canal 
into  these  deposits  along  this  entire  reach.  Because 
of  the  highly  variable  lithology  of  the  deposits 
underlying  the  canal,  the  seepage  rate  was  prob- 
ably also  highly  variable.  Discharge  measurements 
were  made  at  selected  points  along  the  canal,  and 
differences  between  successive  measurements  were 
calculated  to  determine  the  rate  of  water  loss.  The 
differences  were  smaller  than  the  potential  error  in 
any  of  the  measurements,  however,  and  thus  do 
not  directly  substantiate  that  water  is  being  lost. 
The  rate  of  water  loss  over  the  Fall  Creek  aque- 
duct by  the  skimming  process  could  be  as  high  as 
43  cubic  feet  per  second,  assuming  a  5%  potential 
error  for  discharge  measurements  made  at  both 
ends  of  the  aqueduct.  Lower  stages  and  water 
temperatures  would  decrease  the  rate  of  water 
loss.  Observed  ground-water  levels  were  above  the 
canal  bottom  at  three  locations  along  the  canal. 
Lowering  these  levels  below  the  bottom  would 
increase  seepage  by  approximately  9  cubic  feet  per 
second.  (USGS) 
W80-06586 


PROBLEMS    OF    RATIONALLY     DRAINING 
THE  POLEYES  MARSHES, 

Akademiya  Navuk  BSSR,  Minsk.  Inst,  of  Experi- 
mental Botany. 
Y.  G.  Petrov. 
Ground  Water,  Vol   18,  No  4,  p  351-358,  July- 


August  1980.  3  Fig,  2  Tab,  7  Ref. 

Descriptors:  'Marshes,  'Drainage,  'Drainage  ef- 
fects, Water  levels,  Groundwater,  Soils,  Root 
zone,  Vegetation,  Land  reclamation,  Peat,  Organic 
matter,  Soil  properties,  On-site  investigations, 
♦USSR. 

Comprehensive,  steady-state  investigations  were 
carried  out  on  plots  adjoining  drained  tracts  in 
Byelorussia's  southern  marshified  lowlands,  plots 
encompassing  different  plant  cover,  types  of  soil 
and  groundwater  levels,  to  ascertain  the  influence 
of  groundwater  level  and  its  fluctuations  on  the 
formulation  and  productiveness  of  forest,  field  and 
meadow  verdure.  It  was  established  that  when  the 
groundwater  level  diverges-higher  or  lower-from 
optimum  (i.e.,  depth  approximately  equal  to  the 
height  of  the  capillary  lift),  productiveness  of 
plants  fell;  that  intensive  utilization  and  drying  of 
peat  bog  soils  leads,  as  a  rule,  to  mineralization  of 
the  peat,  air  and  water  erosion  (the  lower  the  level 
falls  the  more  intensively  mineralization  proceeds). 
It  was  calculated  that  with  cultivated  crops  the 
loss  of  peat  was  some  10  tons  per  hectare  per  year, 
5-6  with  cereals  and  2-3  with  grasses.  Lowering 
the  groundwater  level  on  any  area  leads  to 
changed  levels  on  adjacent  areas,  the  ground- 
waters being  elements  of  a  unified  system.  In  the 
sandy  soils  most  widespread  in  the  Byelorussian 
lowlands,  lowering  of  groundwater  level  percepti- 
ble in  the  vital  activities  of  plants  occurs  up  to  2 
kilometers  from  the  drained  tract.  In  all  cases, 
reductions  in  groundwater  level  and  in  the  dura- 
tion and  height  of  flooding  leads  to  degradation  of 
the  meadows.  It  was  concluded  that  comprehen- 
sive calculations  on  the  possible  harmful  effects  of 
drainage  reclamation-caused  changes  in  a  large 
territory's  hydrological  regime  are  a  prerequisite 
for  rational  utilization  of  the  land  and  maximum 
productiveness  and  preservation  of  the  natural 
landscape.  (Sims-ISWS) 
W80-06600 


DETERMINING  OPERATING  POLICIES  FOR 
A  WATER  RESOURCE  SYSTEM, 

Birmingham  Univ.  (England).  Dept.  of  Engineer- 
ing Production. 
C.  H.  Dagli,  and  J.  F.  Miles. 
Journal  of  Hydrology,  Vol  47,  No  3/4,  p  297-306, 
July  1980.  3  Fig,  1  Tab,  14  Ref 

Descriptors:  'Reservoirs,  'Reservoir  operation, 
'Water  management(Applied),  'Model  studies, 
Mathematical  models,  Planning,  Dams,  Power- 
plants,  Irrigation,  Rivers,  Tributaries,  Lakes,  Stor- 
age, Storage  capacity.  Water  levels.  Flow,  Hydrol- 
ogy, Water  resources,  'Turkey,  'Firat 
River(Turkey). 

The  object  of  the  study  described  in  this  paper  was 
to  find  a  method  of  determining  operating  policies 
for  a  set  of  four  dams  which  are  to  be  constructed 
on  the  Firat  (Euphrates)  River  in  Turkey.  Each  of 
the  dams  has  an  associated  hydro-electric  power- 
plant,  and  there  are  requirements  to  supply  water 
for  irrigation,  as  well  as  maintaining  river  flows 
downstream  of  the  dams  into  Syria  and  Iraq.  The 
problem  is  complex  and  conventional  stochastic 
models  would  entail  an  excessive  amount  of  com- 
putation. Moreover,  the  set  of  feasible  operating 
policies  is  so  large  that  simulation  cannot  be  con- 
sidered a  viable  alternative.  The  method  adopted 
was  described  as  adaptive  planning  (AP).  At  time  t 
a  forecast  is  made  of  the  inflow  values  expected 
during  the  planning  period  and  using  these  forecast 
values  a  deterministic  model  of  the  system  is 
solved  to  obtain  an  operating  policy  for  time  t  +  1. 
The  forecast  is  updated  and  the  model  re-run  at 
each  successive  time  period  to  yield  revised  poli- 
cies based  on  the  latest  available  data.  The  solution 
obtained  by  this  method  for  a  five-year  test  period, 
using  historical  data,  was  within  0.4%  of  the  opti- 
mal solution.  (Sims-ISWS) 
W80-06628 


DRAINAGE  REQUIREMENTS  FOR  LAND  AP- 
PLICATION WASTEWATER  TREATMENT, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5E. 
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RUNOFF,  EROSION,  AND  CROP  YIELD  SIM- 
ULATION FOR  LAND  USE  MANAGEMENT, 

Science   and    Education   Administration,    Oxford, 
MS.  Sedimentation  Lab. 
D.  G.  DeCoursey. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  379-386,  March- 
April  1980.  9  Fig,  10  Tab,  11  Ref. 

Descriptors:  'Runoff,  'Erosion,  'Crops,  'Land 
use,  'Model  studies,  Mathematical  models,  Cotton, 
Farm  management,  Watersheds(Basins),  Fertiliz- 
ers, Sediments,  Slopes,  Agricultural  watersheds, 
Hydrology. 

This  paper  described  a  system  for  combining  hy- 
drology, infiltration,  moisture  redistribution,  crop 
growth,  and  rill-interrill  erosion  models.  Data  from 
a  cotton  field  in  the  Mississippi  Delta  were  used  to 
test  and  refine  the  system.  Examples  were  present- 
ed showing  how  the  system  can  be  used  to  evalu- 
ate alternative  land-management  schemes.  The 
model  showed  that  row  spacing,  land  slope,  and 
tillage  operations  affect  runoff  and  sediment  yields 
more  than  do  factors  such  as  plant  population  and 
fertilizer  application  rates.  It  also  showed  the  re- 
sponsiveness of  cotton  yields  to  changes  in  plant 
density,  fertilizer  application  rates,  and  row  spac- 
ing (Sims-ISWS) 
W80-06676 


HYDROLOGIC  DATA  COLLECTED  AT  CLO- 
SURE OF  GAINESVILLE  LOCK  AND  DAM, 
TOMBIGBEE  RIVER  NEAR  GAINESVILLE, 
ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

E.  G.  Ming,  and  F.  C.  Sedberry. 
Available  from  the  OFSS,  Box  25425.  Fed.  Ctr., 
Denver,  CO  80225,  $4.75  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  Open-File  Report 
8-348,  November  1979.  33  p,  11  Fig,  13  Tab,  1  Ref. 

Descriptors:  'Streamflow,  'Locks,  'Dams,  Pro- 
jects, 'Alabama,  Data  collections,  Reservoirs, 
Groundwater,  Water  levels,  Gaging  stations, 
Water  quality.  Chemical  analysis,  'Gainesville 
Lock  and  Dam(AL),  'Tombigbee  River(AL),  En- 
gineering structures,  Hydrologic  effects. 

The  Gainesville  Lock  and  Dam  is  the  first  of  ten 
lock  and  dam  projects  on  the  Tennessee-Tombig- 
bee  Waterway  to  be  completed.  The  structure  was 
completed  in  1978  and  filling  of  the  reservoir  com- 
menced March  20,  1978,  resulting  in  changes  in 
stream  stage  and  discharge,  ground-water  levels, 
and  chemical  quality  of  the  water.  Data  showing 
those  changes  are  listed.  (USGS) 
W80-06793 


TWO-DIMENSIONAL  FINITE  ELEMENT 
ANALYSIS  OF  THE  HYDRAULIC  EFFECT  OF 
HIGHWAY  BRIDGE  FILLS  IN  A  COMPLEX 
FLOOD  PLAIN, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 

Coast  Hydroscience  Center. 

For  primary  bibliographic  entry  see  Field  2E. 
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ORGANIC  WATER  QUALITY  CHANGES 
DURING  SAND  BANK  AND  DUNE  FILTRA- 
TION OF  SURFACE  WATERS  IN  THE  NETH- 
ERLANDS, 

Rijksinstituut  voor  Drinkwatervoor-ziening,  Leids- 

chendam  (Netherlands). 

G.  J.  Piet,  and  B.  C.  J.  Zoeteman. 

American  Water  Works  Association  Journal,  Vol 

72,  No  7,  p  400-404,  July  1980.  1  Fig,  8  Tab,  8  Ref. 

Descriptors:  'Water  quality,  'Surface  waters,  'In- 
filtration, 'Soil  contamination,  'Artificial  re- 
charge. Recharge,  Water  pollution,  Organic  com- 
pounds, Groundwater,  Halogens,  Chlorinated  hy- 
drocarbon pesticides,  Nitrogen  compounds,  Water 
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pollution  sources,  Soil  contamination  effects,  Odor, 
Taste,  Filtration,  *Sand  bank  filtration,  *Dune  fil- 
tration. 

Artificial  recharge  of  polluted  water  began  years 
ago  in  The  Netherlands  before  any  data  concern- 
ing the  behavior  of  organic  chemicals  in  the  soil 
were  available.  The  current  application  of  ad- 
vanced analytical  techniques  is  shedding  new  light 
on  the  potential  of  infiltration  processes  to  remove 
chemical  compounds  from  polluted  raw  waters 
and  on  the  possible  dangers  of  soil  contamination 
in  the  recharge  area.  With  these  new  insights,  the 
reactions  of  organic  chemicals-organic  halogen 
compounds,  organic  nitrogen  compounds,  and 
odor-producing  compounds-during  the  passage  of 
water  through  the  soil  have  gained  not  only  a 
scientific  but  also  a  political  impact.  (Preece- 
ISWS) 
W80-06494 


WATER  REUSE  FOR  GROUNDWATER  RE- 
CHARGE: AN  OVERVIEW, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  V.  Roberts. 

American  Water  Works  Association  Journal,  Vol 
72,  No  7,  p  375-379,  July  1980.  1  Ref. 

Descriptors:  'Water  reuse,  'Groundwater  re- 
charge, 'Artificial  recharge,  Groundwater,  Re- 
charge, Water  resources.  Aquifers,  Reclamation, 
Public  health,  Water  quality,  Water  quality  stand- 
ards, Percolation,  Conferences,  Water  pollution, 
Organic  wastes,  Biodegradation,  Injection,  Infiltra- 
tion, Riverbank  filtration,  Sand  dune  filtration. 

Using  reclaimed  water  to  artificially  recharge 
groundwater  aquifers  is  one  of  the  more  promising 
approaches  to  replenishing  dwindling  water  re- 
sources in  water-short  areas.  When  this  reclaimed 
water  will  be  used  for  domestic  consumption,  how- 
ever, many  questions  arise  that  range  from  the 
health  effects  to  the  appropriate  water  quality 
standards  for  the  points  of  recharge  and  extraction 
to  the  available  alternative  methods  of  water  recla- 
mation technology.  This  summary  reports  the 
progress  made  toward  defining  and  answering 
these  questions.  (Preece-ISWS) 
W80-06495 


GROUND-WATER     SURFACE-WATER     CON- 
FLICTS, 

Resource  Consultants,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  6E. 
W80-06504 


DIGITAL-MODEL  PROJECTION  OF  SATU- 
RATED THICKNESS  AND  RECOVERABLE 
WATER  IN  THE  OGALLALA  AQUIFER, 
TEXAS  COUNTY,  OKLAHOMA, 

Geological   Survey,  Oklahoma  City,  OK    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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PRELIMINARY  DATA  DESCRIBING  THE  DIS- 
TRIBUTION OF  FLUORIDE  AND  SILICA  IN 
THE  OGALLALA  AQUIFER  ON  THE  HIGH 
PLAINS  OF  TEXAS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

R.  L.  Bassett,  S.  G.  Perkins,  and  R.  K.  Waddell. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $14.50  in  paper  copy,  $3.50  in 

microfiche.  Geological  Survey  open-file  report  80- 

349,  1980.  109  p,  8  Fig,  2  Tab,  17  Ref. 

Descriptors:  'Fluorides,  'Silica,  'Aquifer  charac- 
teristics, 'Geochemistry,  'Texas,  Artifical  re- 
charge, Hydrogeology,  Analytical  techniques.  Epi- 
demiology, Groundwater,  Water  quality,  Water 
chemistry,  'Ogallala  aquifer(TX),  'High 
Plains(TX). 

The  Ogallala  aquifer  of  Texas  historically  has  been 
known  for  elevated  fluoride  concentration,  with 
many  areas  in  excess  of  4  milligrams  per  liter.  In 
addition,  on  a  regional  scale,  silica  concentrations 
are  also  somewhat  elevated,  with  concentrations 


averaging  in  the  40  to  50  milligrams  per  liter  range. 
This  aquifer  provides  a  unique  geochemical  and 
epidemiological  study  area  because  it  is  completely 
contained  within  the  High  Plains  physiographic 
province.  (USGS) 
W80-06577 


AVAILABILITY  OF  GROUND  WATER  FOR  IR- 
RIGATION ON  THE  KEKAHA-MANA  COAST- 
AL PLAIN,  ISLAND  OF  KAUAI,  HAWAII, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
R.  J.  Burt. 

Hawaii  Division  of  Water  and  Land  Development 
Report  R53  (Revised),  September  1979.  50  p,  14 
Fig,  4  Tab,  13  Ref. 

Descriptors:  'Groundwater  resources,  'Irrigation, 
•Sugarcane,  'Hawaii,  'Hydrologic  data.  Hydro- 
geology,  Irrigation  wells,  Aquifer  characteristics, 
Withdrawal,  Water  yield,  Artesian  heads,  Draw- 
down, Saline  water  intrusion,  Sea  water,  Ground- 
water recharge.  Evaluation,  'Kauai(HI) 

The  Kekaha-Mana  coastal  plain  on  the  southwest 
side  of  the  island  of  Kauai,  Hawaii,  is  underlain  by 
a  basaltic  aquifer  from  which  individual  large- 
diameter  wells  or  shafts  yield  as  much  as  22  million 
gallons  per  day  (Mgal/d).  Present  supplies  are 
from  shafts  on  the  inland  edge  of  the  plain  The 
basaltic  aquifer  is  recharged  in  a  highland  area 
adjacent  to  the  plain  and  is  overlain  by  about  200 
feet  of  poorly  permeable  sediments  that  retard 
natural  discharge,  creating  artesian  conditions. 
Pumpage  from  wells  and  shafts  tapping  the  basaltic 
aquifer  for  irrigation  of  sugarcane  began  in  the 
early  1900's.  This  development  of  ground-water 
supplies  has  been  accompanied  by  an  increasing 
chloride  content  of  water  from  the  basalt,  reflect- 
ing seawater  intrusion  as  artesian  heads  declined 
Average  pumpage  for  1958-68  was  about  24  Mgal/ 
d  (27,000  acre-feet  annually);  average  pumpage  for 
1969-73  was  about  42  Mgal/d  (47,000  acre-ft  annu- 
ally), nearly  doubling  the  former  average.  Howev- 
er, during  the  succeeding  5-year  period,  1974-78, 
annual  pumpage  dropped  to  about  30  Mgal/d 
Hydrologic  budget  figures  indicate  that  at  this  rate 
pumpage  is  equivalent  to  recharge.  The  central 
management  concern  is  maintaining  long-term 
maximum  productivity  of  the  aquifer  while  con- 
trolling the  intrusion  of  salty  water.  (USGS) 
W80-06587 


GROUND-WATER  RESOURCES  OF  MORTON 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
D.  J.  Ackerman. 

North  Dakota  County  Ground-Water  Studies  27- 
Part  III,  and  North  Dakota  Geological  Survey 
Bulletin  72-Part  III,  1980.  51  p,  10  Fig.  3  Plates,  1 
Tab.  37  Ref. 

Descriptors:  'Groundwater  resources,  'North 
Dakota,  'Water  quality,  'Aquifer  characteristics. 
'Water  yield.  Water  wells.  Water  level  fluctu- 
ations, Water  utilization.  Groundwater  availability. 
Water  supply.  Chemical  properties.  Maps.  Hydro- 
graphs.  'Morton  County(ND). 

A  study  of  the  occurrence  and  characteristics  of 
aquifers  and  the  movement,  quantity,  and  quality 
of  water  in  aquifers  in  Morton  County  found  that 
aquifers  in  the  glacial  drift  and  alluvium  underlie 
only  10  percent  of  the  county  but  have  the  greatest 
potential  for  large-scale  development.  These 
aquifers,  composed  of  sand  and  gravel,  occur  in 
buried  valleys  and  in  major  river  valleys.  In  some 
localities  yields  may  exceed  500  gallons  per  minute 
of  water  suitable  for  irrigation;  however,  where  a 
hydraulic  connection  exists  between  bedrock  and 
glacial-drift  aquifers,  large  withdrawals  of  water 
from  the  glacial-drift  aquifer  will  result  in  in- 
creased dissolved  solids  and  percent  sodium.  Bed- 
rock aquifers,  consisting  of  very  fine  to  fine- 
grained sandstones,  yield  less  than  100  gallons  per 
minute  of  water  that  is  generally  soft,  moderately 
saline,  and  useful  for  domestic,  livestock,  and  some 
industrial  uses.  The  Fox  Hills  aquifer  underlies  all 
the  county  and  is  the  most  extensive  and  continu- 
ous bedrock  aquifer.  It  is  exposed  in  the  southeast- 


ern corner  of  the  county  and  lies  at  a  depth  of 
more  than  1,500  feet  in  the  northwestern  corner  of 
the  county.  Bedrock  aquifers  above  the  Fox  Hills 
occur  in  the  Hell  Creek,  Ludlow  and  Cannonball 
Formations  undifferentiated,  Tongue  River,  and 
Sentinel  Butte  Formations  (USGS) 
W80-06590 


GROUND  WATER  RESOURCES  OF  RAMSEY 
COUNTY,  NORTH  DAKOTA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div  ;    and    Geological    Survey.    Bismarck,    ND. 

Water  Resources  Div. 

R.  D  Hutchison,  and  R.  L.  Klausing. 

North  Dakota  County  Ground-Water  Studies  26- 

Part   III,  and   North   Dakota  Geological   Survey 

Bulletin  71-Part  III,  1980.  36  p,  11  Fig,  1  Plate,  3 

Tab,  39  Ref. 

Descriptors:  'Groundwater  resources,  'North 
Dakota,  'Water  quality.  'Aquifer  characteristics, 
•Water  yield.  Water  wells,  Water  level  fluctu- 
ations, Water  utilization.  Groundwater  availability. 
Water  supply.  Chemical  properties,  Maps,  Hydro- 
graphs,  Ramsey  County(ND). 

The  quantity,  quality,  and  movement  of  ground 
water  in  Ramsey  County  was  determined  by  an 
evaluation  of  existing  hydrologic  data  and  data 
acquired  through  a  program  of  test  drilling  and 
observation-well  development.  Ground  water  is 
obtainable  from  sand  and  gravel  deposits  in  the 
glacial  drift,  from  fractured  shale  in  the  upper  50 
to  200  feet  of  the  Pierre  Formation,  and  from  sand 
and  (or)  sandstone  beds  in  the  Dakota  Group.  The 
major  glacial-drift  aquifers  are  the  Spiritwood 
aquifer  system  and  the  Starkweather  aquifer  The 
Spiritwood  aquifer  system  underlies  an  area  of  152 
square  miles  in  southern  and  western  Ramsey 
County.  Properly  constructed  wells  developed  in 
the  thicker  parts  of  the  aquifer  system  yield  from 
500  to  1,000  gallons  per  minute  of  water  containing 
432  to  2,430  milligrams  per  liter  dissolved  solids. 
The  Starkweather  aquifer  underlies  an  area  of  13 
square  miles  in  central  Ramsey  County.  Well 
yields  generally  range  from  50  to  250  gallons  per 
minute;  however,  yields  of  as  much  as  500  gallons 
per  minute  may  be  possible.  Dissolved-solids  con- 
centrations range  from  623  to  2,490  milligrams  per 
liter.  Wells  in  Pierre  aquifer  yield  as  much  as  10 
gallons  per  minute  to  water  containing  330  to  9,800 
milligrams  per  liter  dissolved  solids.  Maximum  re- 
ported well  yield  from  the  Dakota  aquifer  is  280 
gallons  per  minute  Dissolved-solids  concentrations 
were  3.770  and  3,870  milligrams  per  liter  (USGS) 
W80-06591 


GROUNDWATER  DATA  FOR  SHERIDAN 
COUNTY.  NORTH  DAKOTA, 

Geological    Survey.    Bismarck.    ND.    Water    Re- 
sources Div. 
M.  R.  Burkart. 

North  Dakota  County  Ground-Water  Studies  32- 
Part  II,  and  North  Dakota  Geological  Survev  Bul- 
letin 75-Part  II.  1980.  302  p,  2  Fig,  1  Plate.  4  Tab. 
21  Ref. 

Descriptors:  'Groundwater,  'Basic  data  collec- 
tions, 'North  Dakota,  'Aquifer  characteristics, 
'Water  quality,  Water  supply,  Groundwater  avail- 
ability. Hydrogeology,  Water  wells,  Groundwater 
recharge.  Well  data.  Water  yield.  Potential  water 
supply.  Observation  wells.  Water  levels.  Water 
users,  Chemical  analysis.  'Sheridan  County(ND). 

The  purpose  of  the  investigation  in  Sheridan 
County,  ND,  was  to  determine  the  availability  and 
quality  of  ground  water  for  municipal,  domestic, 
industrial,  and  irrigation  uses.  Specifically,  the  ob- 
jectives were  to:  (1)  determine  the  location,  extent, 
and  nature  of  the  major  aquifers;  (2)  evaluate  the 
occurrence  and  movement  of  ground  water,  in- 
cluding the  sources  of  recharge  and  discharge;  (3) 
estimate  the  quantities  of  water  stored  in  the 
aquifers:  (4)  estimate  the  potential  yields  of  wells 
tapping  the  major  aquifers;  (5)  evaluate  the  chemi- 
cal quality  of  the  ground  water;  and  (6)  estimate 
the  water  use  The  data  in  this  report  were  collect- 
ed between  1976  and  1979.  The  data  consist  of  the 
following;  (1)  Geologic  and  hydrologic  records  for 
320  wells   and   test   holes;   (2)   water-level   meas- 
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urements  in  61  observation  wells;  (3)  lithologic  and 
geophysical  logs  of  308  test  holes  and  wells;  and 
(4)  chemical  analyses  of  93  ground-water  samples. 
(USGS) 
W 80-06592 


WESTMINSTER    QUADRANGLE:    GEOLOGY, 
HYDROLOGY,  AND  MINERAL  RESOURCES, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06597 


WINFIELD  QUADRANGLE:   GEOLOGY,   HY- 
DROLOGY, AND  MINERAL  RESOURCES, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06598 


NEW  WINDSOR  QUADRANGLE,  MARY- 
LAND: GEOLOGY,  HYDROLOGY,  AND  MIN- 
ERAL RESOURCES, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06599 


GROUND  WATER  AND  ENERGY,  REPORT  OF 
THE  U.S.  DEPARTMENT  OF  ENERGY'S  NA- 
TIONAL WORKSHOP,  ALBUQUERQUE,  NM, 
JANUARY  29-31, 1980. 

Department  of  Energy,  Office  of  Technology  Im- 
pacts, Washington,  D.C.,  May,  1980.  21  p,  2  Fig,  2 
Append. 

Descriptors;  'Groundwater,  'Energy,  *Water 
supply,  'Water  demand,  Water  utilization, 
Groundwater  availability,  Environmental  effects, 
Regulation,  Constraints,  Legal  aspects,  Political 
aspects,  Management,  Dewatering,  Saline  water, 
Deep  water,  Aquifers,  Administration,  Information 
exchange,  Legislation. 

A  summary  of  the  findings  of  the  January  29-31, 
1980,  National  Workshop  on  Ground  Water  and 
Energy  in  Albuquerque,  NM,  is  given  in  this 
report.  The  U.S.  Department  of  Energy's  Office  of 
Technology  Impacts  sponsored  the  workshop  and 
the  central  issues  which  were  addressed  in  the 
working  groups  included  supply,  conflicts  and  bar- 
riers, and  alternatives.  An  increase  in  energy  pro- 
duction in  the  U.S.  will  increase  the  demand  for 
general  water  supplies.  These  demands  will  prob- 
ably be  met  nationally,  but  some  local  shortages  of 
surface  water  will  exist.  The  shortages  can  be  met 
by  tapping  groundwater  resources  if  an  aquifer  is 
available  and  if  the  community  accepts  the  with- 
drawal Groundwater  development  will  require 
more  efficient  methods  of  analyzing,  assessing, 
characterizing,  managing,  and  sharing  ground- 
water information  than  presently  exists.  The  envi- 
ronmental effects  of  groundwater  use  for  energy 
are  not  known.  The  use  of  saline  groundwater, 
deep  groundwater,  and  dewatering  of  mines  may 
provide  alternative  sources.  The  decision-making 
process  is  complicated  by  the  variability  of  legal 
rules  governing  groundwater  and  the  lack  of  uni- 
form practices,  goals,  policies,  and  interests.  The 
Department  of  Energy  must  play  a  major  role  in 
the  establishment  and  dissemination  of  water  poli- 
cies. (Sidney-IPA) 
W  80-067 13 


MAPS  SHOWING  HYDROLOGIC  CONDI- 
TIONS IN  THE  SAN  FRANCISCO  RIVER 
AREA,  GREENLEE  COUNTY,  ARIZONA,  1978-- 
A  RECONNAISSANCE  STUDY, 

Geological  Survey,  Tuscon,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W 80-06796 


ANNUAL  SUMMARY  OF  GROUND-WATER 
CONDITIONS  IN  ARIZONA,  SPRING  1978  TO 
SPRING  1979. 

Geological  Survey,  Tuscon,  AZ.  Water  Resources 


Div. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $10.75  in  paper  copy,  $1.50  in 
microfiche.  Geological  Survey  Open-File  Report 
80-330  (WRI),  February  1980.  2  Sheets,  20  Ref. 

Descriptors.  'Arizona,  'Groundwater,  'Maps, 
'Water  levels,  'Pumping,  'Drawdown,  Irrigation. 
Water  yield,  Groundwater  availability,  Water 
supply. 

In  1978  the  withdrawal  of  ground  water  was  about 
4.2  million  acre-feet  in  Arizona,  and  slightly  more 
than  3.4  million  acre-feet  of  ground  water  was  used 
for  the  irrigation  of  crops.  The  amount  of  ground 
water  withdrawn  in  1978  decreased  more  than  1.2 
million  acre-feet  from  the  amount  withdrawn  in 
1977  and  is  the  smallest  amount  withdrawn  since 
the  mid-1950's  except  in  1966.  Nearly  all  the  de- 
crease was  in  the  amount  of  ground  water  used  for 
irrigation  in  the  Basin  and  Range  lowlands  prov- 
ince. Possible  causes  for  the  decrease  include 
above-average  precipitation,  greater  availability  of 
surface  water,  and  some  comparatively  new  con- 
servation practices.  The  Salt  River  Valley  and  the 
lower  Santa  Cruz  area  are  the  largest  agricultural 
areas  in  the  State;  the  amount  of  ground  water 
withdrawn  for  agricultural  use  in  the  Salt  River 
Valley  and  the  lower  Santa  Cruz  area  decreased 
nearly  613,000  and  291,000  acre-feet,  respectively, 
between  1977  and  1978.  The  report  contains  two 
small-scale  maps  of  Arizona  that  show  (1)  pum- 
page  of  ground  water  by  areas  and  (2)  the  status  of 
the  ground-water  inventory  in  the  State.  The  main 
map,  which  is  at  a  scale  of  1:500,000,  shows  poten- 
tial well  production,  depth  to  water  in  selected 
wells  in  spring  1979,  and  change  in  water  level  in 
selected  wells  from  1974  to  1979.  The  brief  text 
that  accompanies  the  maps  summarizes  the  current 
ground-water  conditions  in  the  State.  (USGS) 
W80-06797 


HYDROLOGIC  AND  WATER-QUALITY  AP- 
PRAISAL OF  SOUTHEAST  NASSAU  COUNTY, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06805 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


URBANIZATION  EFFECTS  AND  THE  CON- 
TROL OF  THE  SURFACE  RUNOFF  PROCESS 
IN  SMALL  WATERSHEDS, 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City. 

For  primary  bibliographic  entry  see  Field  4A. 

W80-06558 


URBAN  RUNOFF:  WHAT  MAKES  CITY 
STREAMS  SICK. 

Tennessee  Valley  Authority,  Chattanooga.  Office 
of  Natural  Resources. 

Impact,  Vol  3,  No  4,  p  11-13,  July  1980,  Runker, 
D„  Ed.,  3  Fig 

Descriptors:  'Urban  runoff,  'Water  pollution 
sources,  'Path  of  pollutants,  'Urbanization,  Flow, 
Overland  flow,  Rainfall,  Soil  erosion,  Urban  drain- 
age, Drainage  systems,  Storm  water,  Streams, 
Streamflow,  Storm  runoff,  Surface  waters,  Chemi- 
cal wastes,  Pesticide  residue,  Eutrophication, 
Mountains,  Tennessee,  Evaluation,  Agricultural 
chemicals,  Knoxville(TN). 

The  problem  of  urban  runoff  is  presently  being 
investigated  in  a  3-year  project  focusing  on  Second 
Creek  which  drains  the  central  business  district 
and  a  large  residential  area  in  Knoxville,  TN.  It  is 
hoped  that  the  causes  and  possible  cures  for  urban 
runoff  will  be  derived  from  this  study.  Runoff  has 
been  a  problem  since  antiquity,  but  today  we  have 
increased  its  impact  by  extensive  urbanization,  pol- 
lution, and  unchecked  soil  erosion.  Increased 
runoff  has  also  increased  washoff  and  soil  and 
nutrients  deposited  in  creeks  and  rivers  as  seen  in 


the  water  in  Second  Creek  which  is  highly  eutro- 
phic.  The  condition  of  Second  Creek  probably  will 
not  improve  by  the  1982  International  Energy 
Exposition  in  Knoxville  and  this  may  become  a 
source  of  embarrassment.  As  in  most  runoff  situa- 
tions, the  determination  of  the  sources  and  amount 
of  pollution  comprising  diffuse  nonpoint-sources  is 
extremely  difficult.  The  Second  Creek  project  is 
the  only  study  being  conducted  in  a  complex  geo- 
logical formation  characteristic  of  the  Appalachian 
and  Cumberland  Mountains.  The  project  began 
July  1,  1980  with  $750,000  in  funding  from  EPA, 
$207,000  from  TVA,  and  $43,000  from  combined 
local  funds  and  services  in  kind.  (Sidney-IPA) 
W 80-06642 


BUILDUP,  STRENGTH,  AND  WASHOFF  OF 
URBAN  POLLUTANTS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06758 


STORMWATER    QUALITY-FIRST    EFFORTS 
IN  DENVER, 

Urban    Drainage    and    Flood    Control    District, 

Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06759 


URBAN  RUNOFF  QUALITY:  INFORMATION 
NEEDS, 

Sonnen  (M.B.)  Co.,  Inc.,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W  80-06760 


URBAN  RUNOFF  MANAGEMENT:  FUTURE 
MODELING, 

Environmental   Protection   Agency,   Washington, 

DC.  Science  Advisory  Board. 

H.  C.  Torno. 

Journal  of  the  Technical  Councils  of  the  American 

Society  of  Civil   Engineers,   Vol    106,  No  TCI, 

Proceedings  Paper  15626,  p  165-169,  August  1980. 

1  Fig,  12  Ref,  1  Append. 

Descriptors:  'Urban  runoff,  'Mathematical 
models,  'Model  studies,  Reviews,  Computer 
models,  Drainage,  Runoff,  Sewers,  Cities,  Water 
quality,  Forecasting,  Hydrology,  'Urban  runoff 
management. 

Several  recent  studies  have  demonstrated  that 
computer-based  mathematical  models  are  becom- 
ing a  standard  part  of  the  engineer's  arsenal  of 
tools  for  analyzing  and  designing  urban  drainage 
systems,  and  for  evaluating  the  impacts  of  runoff- 
generated  pollution  and  the  remedial  measures 
therefore.  It  is  equally  clear  that  while  the  catalog 
of  available  models  is  quite  large,  only  a  few  are  in 
common  use.  Future  model  use  will  emphasize 
applications.  New  model  development  will  pro- 
ceed at  a  slower  pace  until  an  adequate  data  base  is 
available.  Receiving  water  quality  models  will  re- 
ceive increased  use.  The  use  of  mini/micro-com- 
puters will  increase  rapidly,  and  models  will  be 
adapted  for  use  with  low  cost  hardware.  (Sims- 
ISWS) 
W80-06834 
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FOREST  MANAGEMENT  EFFECTS  ON  IN- 
TERCEPTION, EVAPORATION,  AND  WATER 
YIELD, 

Forest  Research  Inst..  Christchurch  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  2D. 
W 80-06476 


THE  STREAMBANK  EROSION  CONTROL 
EVALUATION  AND  DEMONSTRATION  ACT 
OF  1974:  INTERIM  REPORT  TO  CONGRESS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161   as  AD-A073673, 
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Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
September  1978.  278  p,  25  Ph,  119  Fig,  9  Append. 

Descriptors:  *Erosion  control,  *Bank  protection, 
•Bank  erosion,  *United  States,  Streambanks,  Bank 
stabilization,  Programs,  Evaluation,  Progress 
report,  'Streambank  Erosion  Control  Evaluation 
and  Demonstration  Act  1974. 

An  interim  status  report  on  a  program  being  con- 
ducted by  the  U.S.  Army  Corps  of  Engineers  to 
develop  low-cost-effective  streambank  protection 
guidelines  for  both  public  works  and  private  citi- 
zens. Report  covers  programs  involving  the  evalu- 
ation of  extent  of  streambank  erosion  nationwide,  a 
literature  survey  and  evaluation  of  bank  protection 
methods,  hydraulic  research  on  effectiveness  of 
bank  protection  methods,  research  on  soil  stability 
and  identification  of  causes  of  streambank  erosion, 
demonstration  of  projects  on  streams  nationwide, 
and  specific  demonstration  projects  on  the  Ohio, 
Missouri,  and  Yazoo  Rivers.  (WES) 
W80-06536 


EVALUATION  OF  SPRAY-ON  STABILIZERS 
FOR  BANK  PROTECTION, 

Army  Engineer  Waterways   Experiment   Station, 
Vicksburg,  MS. 
J.  C.  Oldham. 

Section  32  Program  Streambank  Erosion  Control 
Evaluation  and  Demonstration  Work  Unit  4-Re- 
search  on  Soil  Stability  and  Identification  of 
Causes  of  Streambank  Erosion,  Investigation 
Report  1,  February  1979.  32  p,  23  Fig,  2  Tab,  1 
Append. 

Descriptors:  'Bank  protection,  'Bank  stabilization. 
Erosion,  *Erosion  control.  Banks,  Testing,  Vegeta- 
tion establishment,  Stabilizers,  *Spray-on  bank  sta- 
bilizer. 

Examines  five  spray-on  type  stabilizers  to  deter- 
mine if  they  can  control  erosion  on  denuded 
streambanks  without  having  an  adverse  effect  on 
the  re-establishment  of  vegetation.  Materials  used 
were  Aerospray  70,  Soil  Seal,  DLR,  Peneprime, 
and  Nerozin.  Test  plots  using  these  materials  were 
constructed  on  flat  and  sloping  areas.  These  plots 
were  monitored  from  24  April  to  22  June  1978. 
During  this  monitoring  period,  climatic  data  were 
collected  using  an  automated  field  station  with  a 
digital  recorder.  In  addition  to  the  data  collected 
by  the  field  station,  visual  inspections  were  made 
daily  and  photos  were  taken  periodically.  Two  of 
the  materials  tested,  Aerospray  70  and  Soil  Seal, 
proved  effective  in  aiding  vegetation  to  be  estab- 
lished on  denuded  slopes.  (WES) 
W80-06537 


THE  DESIGN  OF  SEDIMENT  BASINS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 
Engineering. 

A.  D.  Ward,  C.  T.  Haan,  and  B.  J.  Barfield 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  351-356,  March- 
April  1980.  4  Fig,  2  Tab,  22  Ref. 

Descriptors:  *Sediment  control,  *Sediment  yield, 
*Ponds,  *Mining,  *Model  studies,  Mathematical 
models,  Design,  Sediments,  Particle  size,  Sediment 
load,  Trap  efficiency,  Watersheds(Basins),  Hydrol- 
ogy, Sedimentology,  Sediment  basins. 

Passage  of  Public  Law  95-87  placed  several  new 
restrictions  on  the  design  of  surface  mine  sediment 
basins.  It  created  much  controversy  as  to  the  re- 
quired sizing  of  the  sediment  basins,  and  adequate 
design  methods  are  not  available  for  estimating 
basin  performance  and  effluent  sediment  concen- 
trations. This  paper  presents  guidelines  as  to  how 
the  hydrologic  parameters  affecting  sediment  basin 
design  may  be  qualified  and  contains  predictive 
equations  for  estimating  basin  trap  efficiency  and 
peak  effluent  sediment  concentrations.  (Sims- 
ISWS) 
W80-06671 


SEA  RESEARCH  PROGRAM  FOR  CHANNEL 
STABILITY  AND  GULLY  CONTROL, 

Science   and    Education   Administration.    Oxford, 


MS. 

W.  C.  Little,  R.  F.  Piest,  and  A.  R.  Robinson. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  362-365,  March- 
April  1980.  13  Ref 

Descriptors:  *Gullies,  *Bank  stability,  'Channels, 
•Erosion  control,  'Research  and  development. 
Erosion,  Drainage,  Runoff,  Bank  stabilization. 
Bank  erosion,  Channel  erosion,  Gully  erosion,  Pro- 
jects, Research  facilities,  Research  programs,  Re- 
search effort,  Research  approaches,  Science  and 
Education  Administration(SEA). 

The  USDA,  Science  and  Education  Administra- 
tion, Agricultural  Research,  conducts  National  Re- 
search Programs  to  maintain  and  preserve  natural 
resources  and  to  ensure  an  adequate  supply  of  food 
and  fiber.  The  research  program  on  erosion  and 
sedimentation  has  several  technological  objectives, 
one  of  which  is  to  stabilize  channels  and  control 
gullies.  This  research  has  been  carried  on  for  many 
years  at  several  locations,  and  past  and  present 
programs  were  discussed.  Channel  stability  and 
gully  problems  and  solutions  were  reviewed,  and 
present  research  programs  and  future  research  ap- 
proaches and  plans  were  described.  (Sims-ISWS) 
W80-06673 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 
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LASER-PHOTOACOUSTIC  DETECTION  OF 
WATER  POLLUTANTS;  PHASE  I, 

Arkansas  Univ.,  Fayetteville  Dept.  of  Physics. 
G  J.  Salamo,  B.  Chuang.  and  J.  Tung. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222250, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche 
Arkansas  Water  Resources  Research  Center,  Uni- 
versity of  Arkansas.  Completion  Report,  March 
31,  1980.  22  p,  5  Fig,  29  Ref.  OWRT-B-056-ARK 
(1),  14-34-0001-8062. 

Descriptors:  'Pollutant  identification.  'Instrumen- 
tation. 'Analytical  techniques,  'Laser-photoacous- 
tics,  'Prototypes,  'Research  and  development.  On- 
site  investigations,  Testing,  Organic  wastes,  Trace 
elements,  Chemical  wastes,  Water  pollution, 
Energy,  Absorption,  Sound  waves,  Acoustics, 
Pressure,  Pressure  measuring  instruments,  Evalua- 
tion, Spectoscopy,  Fluorescence.  Measurement, 
Mathematical  studies.  Laser,  Water  analysis 

The  development  and  application  of  a  non-disturb- 
ing laser-photoacoustic  technique  for  the  detection 
of  organic  toxic  pollutants  in  water  is  described  in 
this  project  report.  The  laser-photoacoustic 
method  utilizes  a  resonant  modulated  laser  beam 
directed  into  the  sample  in  its  normal  environment 
which  produces  heat,  which  then  generates  pres- 
sure fluctuations.  These  pressure  fluctuations  or 
sound  waves  are  then  detected  by  a  sensitive  hy- 
drophone and  the  sensitivity  is  presently  about  one 
part  in  10  to  the  11th  power  for  an  organic  dye 
pollutant.  Since  water  itself  absorbs  energy  in  the 
ultraviolet  and  infra-red  regions,  this  technique  is 
limited  to  pollutants  which  absorb  in  the  visible 
part  of  the  spectrum.  This  problem  can  be  over- 
come by  the  use  of  a  pulsed  laser  which  is  modu- 
lated in  frequency.  The  unwanted  water  absorption 
can  be  isolated  and  subtracted  from  the  signal 
which  results  from  the  pollutant.  The  pulsed  laser 
is  tunable  over  a  broad  region  (210  to  900  nano- 
meters) which  is  suitable  for  the  detection  of  such 
pollutants  as  heavy  metal,  acetone,  benzene,  and 
formaldehyde.  The  nature  of  the  photoacoustic 
signal  was  also  investigated  in  detail  and  it  was 
concluded  that  the  laser-photoacoustic  method  is 
easy  to  use,  sensitive,  and  competitive  with  other 
analytical  techniques.  (Sidney-IPA) 
W80-06508 


A  REEMPHASIS  -  GERM  TUBES  DIAGNOS- 
TIC FOR  CANDIDA  ALBICANS  HAVE  NO 
CONSTRICTIONS, 


Connecticut  Univ.,  Groton.  Marine  Sciences  Inst 
D.  M.  Hedden,  and  J.  D.  Buck. 
Mycopathologia,  Vol  70,  No  2,  p  95-101,  1980.  8 
Fig,  20  Ref.  OWRT-A-085-CONN  (1). 

Descriptors:  'Yeasts,  'Isolation,  'Structure,  *Cy- 
tological  studies.  Microorganisms,  Sewage, 
Sewage  bacteria,  Diseases.  Biochemistry,  Microbi- 
ology, Evaluation,  Sampling,  Incubation,  Physical 
properties,  Separation  techniques.  Microscopy, 
Electron  microscopy,  Germ  tubes,  Constrictions, 
Candida  albicans. 

The  lack  of  constrictions  at  the  point  of  origin  in 
the  germ  tubes  of  Candida  albicans  is  emphasized. 
Clinical  microbiologists  must  correctly  identify 
yeast  species  because  of  their  increasing  signifi- 
cance in  medicine.  Much  confusion  in  the  differen- 
tiation of  germ  tubes  from  buds,  pseudohyphae, 
and  other  cell  extensions  is  apparent  from  the 
recent  literature  To  illustrate  the  matter  of  the 
morphological  distinction  of  C.  albicans  germ 
tubes,  samples  of  the  yeast  were  isolated  from  raw 
sewage,  transfered  from  Sabouraud  dextrose  agar 
to  commercially  available  calf  serum,  and  incubat- 
ed at  37  degrees  C  for  3  hours.  No  constricted 
germ  tubes  were  evident  from  phase  microsopy  of 
true  C.  albicans  cells.  Electron  microscopic  exami- 
nation of  cells  grown  in  Sabouraud  dextrose  broth 
also  revealed  no  constrictions  It  is  stressed  that 
diagnostic  workers  should  assign  or  accept  identifi- 
cation of  C  albicans  based  on  careful  consideration 
of  all  typical  biochemical  and  morphological  traits 
(Sidney-IPA) 
W  80-065  5  2 


CHEMICAL,  PHYSICAL,  AND  RADIOLOGI- 
CAL QUALITY  OF  SELECTED  PUBLIC 
WATER  SUPPLIES  IN  FLORIDA,  JANUARY- 
MAY  1979, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

B  J  Franks,  and  G.  A.  Irwin. 
Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB-200  553, 
Price  codes:  A09  in  paper  copy.  A01  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-13,  1980.  183  p,  4  Fig,  8  Tab,  13  Ref. 

Descriptors:  'Water  quality,  'Water  supply.  'Po- 
table water,  'Florida.  'Water  treatment.  Surface 
waters.  Groundwater,  Water  quality  standards. 
Water  analysis.  Chemical  analysis,  Desalination, 
Physical  properties,  'National  Interim  Primary 
and  Proposed  Secondary  Drinking  Water  Regula- 
tions. 

Most  public  water  supplies  sampled  in  Florida 
meet  the  maximum  contaminant  levels  established 
by  the  National  Interim  Primary  and  Proposed 
Secondary  Drinking  Water  Regulations.  This  con- 
clusion is  based  on  a  water  quality  reconnaissance 
of  131  raw  and  treated  public  supplies  throughout 
the  State  during  the  period  January  through  May 
1979.  In  a  few  water  supplies,  maximum  contami- 
nant levels,  established  by  primary  drinking  water 
regulations,  were  exceeded  for  mercury,  turbidity, 
and  gross  alpha  particle  activity.  Secondary  drink- 
ing water  regulations  also  were  occasionally  ex- 
ceeded in  some  public  supplies  for  such  parameters 
as  chloride,  pH,  color,  dissolved  solids,  iron,  and 
manganese.  These  parameters,  however,  are  more 
related  to  the  esthetic  quality  of  drinking  water 
than  to  public  health  aspects  (USGS) 
W 80-065 89 


BIAS  EVALUATION  OF  THE  CATION-EX- 
CHANGE METHOD  FOR  SULFATE  AND 
CHLORIDE, 

Wisconsin  Univ.  Madison.  Water  Chemistry  Lab 
For  primary  bibliographic  entry  see  Field  1A. 
W80-06611 


DETERMINATION  OF  SELECTED  VOLATILE 
ORGANIC  PRIORITY  POLLUTANTS  IN 
WATER  BY  COMPUTERIZED  GAS  CHROMA- 
TOGRAPHY-QUADRUPOLE  MASS  SPEC- 
TROSCOPY, 

Geological  Survey.  Denver.  CO 
W  E  Pereira.  and  B  A  Hughes 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


Journal  of  the  American  Water  Works  Associ- 
ation, Vol  72,  No  4,  p  220-230,  April  1980.  10  Fig, 
7  Tab,  16Ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution, *Gas  chromatography,  'Mass  spectroscopy, 
Laboratory  test,  Instrumentation,  Evaluation,  Or- 
ganic compounds,  Aromatic  compounds,  Haloge- 
nated  pesticides,  Volatility,  Thermal  properties, 
Pollutants,  Potable  water,  Adsorption,  Standards, 
Reliability. 

A  method  for  the  determination  of  nineteen  spar- 
geable  priority  pollutants  in  drinking  water  using 
gas  chromatography-quadrupole  mass  spectrom- 
etry (GC-MS)  techniques  is  described.  The  organic 
compounds  were  tentatively  identified  using  rela- 
tive gas  chromatograph  retention  time  data  and 
their  mass  spectra  were  characterized  with  the  aid 
of  a  computerized  'reverse  library  search'  proce- 
dure. The  GC-MS  instrument  was  calibrated  by  an 
internally  standardized  sample  containing  about  25 
microgram  per  liter  of  each  component  labeled 
with  deuterium.  The  volatile  organics  are  trapped 
on  a  porous  polymeric  adsorbent  in  a  glass  sparg- 
ing vessel  and  thermally  desorbed  onto  a  gas  chro- 
matographic column  where  the  components  are 
separated,  passed  through  a  flame  ionization  detec- 
tor, and  then  identified  by  their  mass  spectra  after 
MS  analysis.  Several  volatile  priority  pollutants 
were  omitted  because  of  the  instability  and  rarity 
in  natural  waters.  The  precision  and  accuracy  in 
the  range  of  5  to  50  microgram  per  liter  shows 
good  reproducibility.  Chlorinated  alkanes,  chlorin- 
ated benzenes,  toluene,  benzene,  and  haloforms  can 
be  easily  identified  with  this  method.  (Sidney-IPA) 
W80-06638 


THE  DETERMINATION  OF  CHLOROPHYLL 
A  IN  WATER  CONTAINING  SEDIMENT, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa),  Hydrological  Research  Inst. 

D.  C.  Grobler,  and  E.  Davies. 

Journal  of  the  Limnological  Society  of  Southern 

Africa  (Pretoria),  Vol  4,  No  2,  p  125-128,  1978.  1 

Fig,  4  Tab,  20  Ref. 

Descriptors:  'Chlorophyll,  'Water  analysis, 
'Bottom  sediments,  'Evaluation,  'Biomass, 
Chemical  analysis,  Sampling,  Testing,  Water  qual- 
ity, Standing  crops,  Dams,  Eutrophication,  Algae, 
Sediments,  Sediment-water  interfaces,  Suspended 
solids,  Particle  size,  Chemical  properties,  Nutri- 
ents, Mathematical  studies,  Least  squares  method, 
Bioassay,  South  Africa. 

An  evaluation  of  the  suitability  of  chlorophyll  a 
determinations  in  water  samples  as  an  estimate  of 
algal  biomass  in  the  presence  of  different  types  of 
sediment  was  carried  out.  Bottom  samples  were 
collected  in  the  Bloemhof  Dam,  South  Africa,  and 
chemical  analysis  and  chlorophyll  a  determinations 
were  conducted  on  the  samples  and  compared  to 
results  from  control  samples.  Two  types  of  sedi- 
ments were  used  in  this  study;  sediment  A,  light 
colored  and  course  textured,  and  sediment  B,  dark 
colored  and  fine  textured.  A  decrease  in  mean 
chlorophyll  a  content  occurred  when  0.2%  by 
mass  sediment-containing  samples  were  analyzed 
and  sediment  B,  with  the  highest  chemical  activity, 
gave  the  greatest  reduction.  The  responses  of  the 
chlorophyll  a  content  to  cell  concentration  in  the 
presence  of  sediment  B  were  markedly  nonlinear 
and  this  rules  out  any  simple  correction  factor.  The 
use  of  chlorophyll  a  concentrations  as  an  indicator 
of  biomass  in  sediment  rich  water  should  be  ap- 
proached with  care  even  though  the  0.2%  sedi- 
ment content  in  this  study  is  higher  than  would  be 
normally  found  in  natural  water  bodies.  The  use  of 
chlorophyll  a  as  an  indicator  of  biomass  in  bioas- 
says  where  sediment  is  used  as  a  source  of  nutrients 
should  not  be  employed  because  of  the  interfer- 
ences caused  by  the  presence  of  sediment  on  the 
determination  of  chlorophyll  a.  (Sidney-IPA) 
W80-06648 


THE  CHEMICAL  COMPOSITION  OF  WATER 
AND  THE  ANALYTICAL  CHEMIST:  A  CHAL- 
LENGE, 

Department  of  Water  Affairs,  Pretoria  (South 
Africa).  Hydrological  Research  Inst. 


W.  H.  J.  Hattingh. 

Presented  at  the  26th  Conference  of  the  South 

African  Chemical  Institute,  Port  Elizabeth,  South 

Africa,  January  22-25,  1979.  14  p,  7  Fig,  8  Tab,  31 

Ref. 

Descriptors:  'Water  analysis,  'Analytical  tech- 
niques, 'Automation,  'Pollutant  identification, 
•Instrumentation,  Chemical  analysis,  Equipment, 
Measurement,  Organic  compounds,  Spectroscopy, 
Water  pollution,  Detergents,  Chlorine,  Colon- 
metry,  Laboratory  tests,  Research  and  develop- 
ment, Metals,  Trace  elements,  Methodology, 
South  Africa. 

A  review  of  the  analytical  tools  available  to  South 
African  chemists  performing  water  analyses  is  pre- 
sented. At  the  present  rate  of  development  in 
South  Africa,  it  is  estimated  that  demand  for  water 
would  exceed  the  available  supply  for  the  year 
2000.  With  this  increase  in  demand,  there  has  been 
a  parallel  increase  in  the  number  of  identifiable 
components  in  water  and  the  development  of  new 
analytical  techniques  and  instruments.  The  identifi- 
cation of  synthetic  chemicals  discharged  into  the 
water  system  such  as  synthetic  detergents,  pesti- 
cides, and  chlorine  have  increased  the  need  for 
reliable,  efficient,  and  automated  analyses  to  evalu- 
ate the  quality  of  water  resources.  Atomic  absorp- 
tion introduced  in  1957  has  been  invaluable  in  the 
determination  of  metals  directly  in  water  at  low 
concentrations.  Colorometric  and  selective  mem- 
brane electrode  analyses  are  also  useful  for  metal 
determination.  Organic  constituents  in  water 
number  1,000  compounds  and  thin  layer,  gas- 
liquid,  and  high  pressure  liquid  chromatography 
techniques  are  used  to  separate  and  detect  these 
compounds.  Use  of  an  integrated  gas  chromato- 
graph-mass  spectrometer  system  is  one  of  the  most 
sensitive  methods  for  the  determination  of  organic 
constituents  in  water.  The  great  number  of  identifi- 
able compounds  does  not  mean  that  any  or  all  of 
them  are  hazardous  to  human  health.  With  all  the 
advances  in  automation  and  sensitivity,  a  chemist 
should  not  lose  track  of  the  interpretive  and  inno- 
vative skills  in  which  chemists  are  trained.  (Sidney- 
IPA) 
W80-06649 


THE  EFFECTS  OF  TOXIC  BLUE-GREEN 
ALGAE  ON  AQUATIC  ANIMALS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoo- 
logy. 

J.  J.  Sasner,  Jr.,  and  M.  Ikawa. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-103053, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
New  Hampshire  Research  Report  28,  1980.  19  p,  1 
Tab,  47  Ref,  1  Append.  OWRT-A-047-NH  (5),  14- 
34-0001-8031. 

Descriptors:  'Blue-green  algae,  'Toxicity,  'Aquat- 
ic animals,  'Algae,  Toxins,  Poisons,  Lakes,  Ponds, 
New  England,  Legal  aspects,  Public  health, 
Animal  physiology,  Biotoxins,  'Aphanizomenon 
flos-aquae,  'Microcystis  aeruginosa,  'Anacystis 
cyanea,  Fast  Death  Factor,  Aphantoxin,  Microcys- 
tis 

Toxic  blue-green  algae  (Cyanobacteria)  bloom  in 
eutrophic,  freshwater  lakes  and  ponds  in  New 
England  and  have  caused  environmental,  health, 
legal  and  recreational  problems  over  the  last  15 
years.  The  most  common  offensive  species  were 
Aphanizomenon  flos-aquae  and  Microcystis  aeru- 
ginosa (a.k.a.  Anacystis  cyanea).  Research  has  fo- 
cused on:  (1)  toxin  accumulation  and  identification 
from  natural  blooms  and  laboratory  cultivation,  (2) 
toxin  assay,  using  the  mouse  bioassay  and  a  new 
fluorometric  method  adapted  for  paralytic  shellfish 
poisons,  (3)  toxin  characterization  and  purification, 
using  solvent  separation  and  molecular  weight  fil- 
ters, and  (4)  testing  active  extracts  on  whole  animal 
and  tissue  preparations  -  to  determine  the  specific 
sites  and  modes  of  action  of  aphantoxin  (from  A. 
flos-aquae)  and  FDF  or  microcystin  (from  M.  aer- 
uginosa). Microgram  quantities  of  aphantoxin  re- 
versibly  blocked  action  potentials  in  amphibian  and 
crustacean  axons  as  well  as  mechanical  activity  in 
skeletal  muscle.  No  effect  was  measured  on  trans- 
membrane resting  potentials  or  on  miniature  end- 


plate  potentials.  Aphantoxins  may  block  excitabil- 
ity by  affecting  ion  conductance  pathways,  as  do 
toxins  from  several  marine  dinoflagellates  and  thus 
may  be  useful  for  basic  studies  on  membranes. 
Histological  and  ultrasturctural  studies  showed 
that  microcystin  had  no  effect  on  neuromuscular 
systems,  but  caused  liver  damage  in  mammals. 
Liver  sinusoidal  epithelium  and  hepatocyte  plasma 
membranes  ruptured  causing  severe  hemorrhaging 
within  1  hour  in  toxin-treated  mice  and  rats.  The 
toxin  only  affected  endothermic  vertebrates. 
W80-06687 

EVALUATION  OF  THE  ALGAL  ASSAY 
BOTTLE  TEST, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
R.  A.  Roline,  and  V.  S.  Miyahara. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220783, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No  REC-ERC-80-1,  September  1979.  28  p, 
7  Fig,  18  Tab,  18  Ref,  5  Append. 

Descriptors:  'Algae,  'Testing  procedures,  'Water 
quality,  Reservoirs,  Rivers,  Pollutants,  Water  qual- 
ity control,  Testing,  Algal  control,  Freshwater, 
Methodology,  Chemical  analysis,  Eutrophication, 
Surface  waters,  Water  sources,  Arizona,  Colorado, 
South  Dakota,  Wyoming,  Toxicity,  Heavy  metals, 
Water  quality,  Evaluation. 

Water  samples  from  sites  in  Arizona,  Colorado, 
South  Dakota,  and  Wyoming,  were  used  to  evalu- 
ate the  algal  assay  bottle  test  (AABT).  Selenastrum 
capricornutum  Printz  (ScP)  selected  by  EPA  due 
to  its  unicellar  nature  (allowing  for  electronic  cell 
counting)  and  its  wide  adaptability  to  various 
water  types,  was  used  as  the  test  algae.  Following 
water  sample  collection,  addition  of  a  standard 
nutrient  solution  of  salts  (Table  1),  autoclaving, 
inoculation  with  the  ScP  and  incubation,  algal 
growth  was  measured  (ZBI  Coulter  Counter;  pH; 
dry  mass)  at  7,  14,  and  21  days.  Cell  counts  and  dry 
mass  were  the  best  indicators  of  algal  production. 
While  ScP  may  not  be  the  best  test  organism  for  all 
fresh  waters,  it  responded  positively  to  an  increase 
in  nutrient  concentration.  Some  growth  inhibition 
may  have  been  due  to  high  salinity  or  toxic  ele- 
ments (heavy  metals,  herbicides)  in  the  water  sys- 
tems. Water  quality  predictions  in  reservoir  plan- 
ning can  be  made  using  AABT  results,  but,  since 
the  test  is  still  not  totally  conclusive,  predictions 
should  be  used  judiciously.  Five  Appendices  list 
the  results  of  algae  growth  potential  (AGP)  studies 
using  AABT  for  the  Boysen  Reservoir,  Uncom- 
pahgre  River,  and  Big  Sioux  River.  (Zielinski-IPA) 
W8O-06711 


FISH  USED  TO  DETECT  TOXIC  WASTE  IN 
EFFLUENT. 

Public  Works  Construction  and  Transport  (Johan- 
nesburg), p  10-13,  February,  1979.  1  Fig. 

Descriptors:  'Pollutant  identification,  *Fish, 
'Warning  systems,  'Instrumentation,  'Bioindica- 
tors,  Safety,  Water  pollution,  Effluents,  Water  pol- 
lution effects,  Industrial  wastes,  Toxins,  Equip- 
ment, Electrodes,  Monitoring,  Electrochemistry, 
Movement,  Fish  physiology,  Evaluation,  Mainte- 
nance, Toxicity,  Bioassay,  Public  health,  South 
Africa. 

A  biological  automatic  monitoring  system  for  de- 
tecting toxic  wastes  in  an  effluent  using  fish  as 
sensors  is  described.  The  National  Institute  for 
Water  Research  in  South  Africa  developed  this 
method  to  provide  a  safeguard  against  industrial 
and  other  pollution.  An  electrode  chamber  con- 
taining fish  (sensors)  provides  the  input  signals. 
These  signals  result  from  a  change  in  the  electrical 
potential  between  two  stainless  steel  electrodes 
brought  about  by  the  opercular  (gill)  movement  of 
the  fish.  Other  detected  movements  are  filtered  out 
electronically.  Twelve  fish  are  monitored  in 
twelve  independent  tanks  with  a  twelve-channel 
multipoint  recorded  with  an  alarm  system.  The 
toxicant  is  defined  as  being  detected  when  at  least 
60%  of  the  fish  react  with  increased  opercular 
activity.  Fish  have  been  shown  to  be  more  sensi- 
tive   to    acute    intoxication    by    pollutants    than 
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humans  in  97%  of  the  cases  studied  and  the  sever- 
ity of  the  pollutant  can  be  judged  by  the  time  it 
takes  a  certain  number  of  fish  to  respond.  The 
monitoring  system  required  little  maintenance  and 
it  can  be  easily  operated  by  unskilled  personnel. 
(Sidney-IPA) 
W  80-067 16 


DEVELOPING  A  TOXICITY  TESTING  CAPA- 
BILITY FOR  AUSTRALIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns,  Jr. 
Water,  Vol  7,  No  1,  p  14-15,  1980.  3  Ref. 

Descriptors:  *Water  pollution,  'Effluents,  'Indus- 
trial wastes,  'Fish  toxins,  'Bioassay,  Testing  pro- 
cedures, 'Australia,  'Toxicity,  Water  pollution  ef- 
fects, Water  pollution  sources,  Toxins,  Zinc,  Pa- 
thology, Quality  control,  On-site  tests,  Water  anal- 
ysis, Fish,  Assay,  Waste  disposal,  Water  quality, 
United  States,  Europe. 

An  Australian  strategy  was  outlined  for  coping 
with  toxic  chemicals  in  the  aquatic  environment  to 
both  control  ecosystem  degradation  and  allow  in- 
dustry to  continue  to  function.  Experience  gained 
in  North  America  and  Europe  is  used  to  formulate 
a  set  of  proposals.  Seven  priority  tasks  are  pro- 
posed; (1)  conduct  toxicant  (e.g.,  Zn,  phenol)  tests 
on  fish  species  to  determine  reaction  differences 
relative  to  European-American  fishes  to  assist 
transfer  and  use  of  existing  literature  on  toxicant 
data;  (2)  develop  a  capability  for  acute  tests  with  at 
least  three  trophic  levels  (algae,  invertebrates, 
fishes);  (3)  use  standard  'white  rat*  species  (rain- 
bow trout,  flathead  minnow)  until  laboratory  main- 
tenance methods  for  Australian  species  are  estab- 
lished; (4)  immediately  establish  laboratory  cul- 
tures of  several  Australian  species  to  determine 
toxicants  sensitivity  of  life  history  stages;  (5)  devel- 
op a  mobile  laboratory  for  on-site  evaluation  of 
unstable  and/or  highly  variable  industrial  effluents; 
(6)  insure  the  availability  of  high  quality  test  water; 
and  (7)  develop  standard  short-term  acute  bioas- 
says  using  'production'  methods  to  reduce  costs. 
Rationales  for  these  proposed  tasks  were  elaborat- 
ed. Australia  might  benefit  by  following  some  of 
the  bioassay  approaches  and  priorities  considered 
by  various  States  in  the  United  States.  (Zielinski- 
IPA) 
W80-06734 


LESSONS    LEARNED    FOR    THE    MANAGE- 
MENT OF  OIL  SPILL  INVESTIGATIONS, 

Swedish  Water  and  Air  Pollution  Research  Inst., 

Stockholm. 

For  primary  bibliographic  entry  see  Field  5C. 

W80-06739 


DETERMINATION  OF  TOTAL  DISSOLVED 
PHOSPHORUS  AND  PARTICULATE  PHOS- 
PHORUS IN  NATURAL  WATERS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 

L.  Solorzano,  and  J.  H.  Sharp. 

Limnology  and  Oceanography,  Vol  25,  No  4,  p 

754-758,  July  1980.  1  Tab,  22  Ref.  NSF  OCE  76- 

82571. 

Descriptors:  'Phosphorus,  'Laboratory  tests, 
'Testing  procedures,  'Sea  water.  Methodology, 
Water  quality,  Suspended  solids,  Dissolved  phos- 
phorus. 

Procedures  were  presented  for  separate  analyses  of 
total  dissolved  phosphorus  and  total  particulate 
phosphorus  in  natural  waters.  The  method  for  both 
procedures  involves  drying  a  sample  with  magne- 
sium sulfate  and  baking  the  residue  at  a  high  tem- 
perature to  decompose  organic  phosphorus  com- 
pounds. The  residue  is  then  treated  with  hydro- 
chloric acid  to  hydrolyze  polyphosphates,  and  the 
orthophosphate  is  measured  by  the  molybdate 
method.  The  method  gives  100%  recovery  with 
refractory  phosphorus  compounds,  is  usable  on 
undiluted  samples  with  up  to  18  micromol  of  phos- 
phorus per  liter  (6  micrograms  P  per  sample),  and 
has  a  mid-range  precision  of  +  or  -  1%.  (Hum- 
phreys-ISWS) 
W80-06767 


DETERMINATION  OF  TOTAL  DISSOLVED 
NITROGEN  IN  NATURAL  WATERS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
L.  Solorzano,  and  J  H.  Sharp. 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
751-754,  July  1980.  1  Tab,  9  Ref.  NSF  OCE  76- 

82571. 

Descriptors:  'Nitrogen,  'Laboratory  tests,  'Meth- 
odology, 'Testing  procedures,  Sea  water,  Fresh- 
water, Water  quality,  Analytical  techniques,  Dis- 
solved nitrogen. 

A  procedure  was  presented  for  routine  analysis  of 
total  nitrogen  in  solution  which  is  similar  to  pub- 
lished methods  using  oxidation  by  potassium  per- 
sulfate.  Careful  attention  to  pH,  alkalinity,  the  neu- 
tralizing buffer,  reaction  vessels,  and  dilution  fac- 
tors proved  necessary.  This  modified  method  is 
acceptable  for  samples  from  fresh  to  oceanic 
waters,  is  accurate  for  organic  compounds  tested, 
has  a  maximum  capability  of  40  micro  M  nitrogen 
in  undiluted  samples,  and  has  a  mid-range  precision 
of  -)-  or  -  2%.  (Humphreys-ISWS) 
W80-06768 


EVALUATION  OF  THE  MODIFIED  COLOUR- 
IMETRIC  METHOD  FOR  THE  DETERMINA- 
TION OF  MALATHION:  ITS  APPLICATION 
TO  THE  ANALYSIS  OF  MALATHION  RESI- 
DUES IN  WATER, 

Aston  Univ.,  Birmingham  (England).  Dept.  of 
Chemistry. 

E.  R.  Clark,  and  I.  A.  Qazi 

Water  Research.  Vol  14,  No  8,  p  1037-1040,  1980 
4  Tab,  25  Ref. 

Descriptors:  'Chemical  analysis.  'Insecticides. 
'Phosphothioate  pesticides,  'Analytical  tech- 
niques, Pesticides,  Organic  pesticides,  Organic 
compounds,  Water  pollution,  Pollutants,  Pollutant 
identification.  Chemistry,  Colorimetry,  Aqueous 
solutions,  'Malathion. 

The  feasibility  of  the  modified  colorimetric  method 
for  the  analysis  of  malathion  has  been  demonstrat- 
ed previously.  This  publication  describes  the  devel- 
opment of  a  complete  analytical  scheme  based  on 
the  same  method  for  the  analysis  of  aqueous  solu- 
tions of  malathion.  In  the  work  described,  synthet- 
ic aqueous  solutions  containing  malathion  in  ppm 
concentration  have  been  analyzed,  but  it  is  possible 
to  extend  the  method  to  ppb  with  a  few  minor 
modifications.  (Sims-ISWS) 
W80-06776 


A  COMPARISON  OF  DIFFERENT  METHODS 
FOR  MEASURING  SOIL  SALINITY, 

Agricultural    Research   Organization,    Bet    Dagan 

(Israel).  Div.  of  Soil  Physics. 

A.  Nadler,  and  S.  Dasberg. 

Soil  Science  Society  of  America  Journal,  Vol  44. 

No  4,  p  725-728,  July-August  1980.  2  Fig,  6  Tab. 

1 1  Ref. 

Descriptors:  'Salinity,  'Soils,  'Instrumentation, 
'Saline  soils,  Measurement.  On-site  tests.  Conduc- 
tivity, Electrical  conductance.  Methodology.  On- 
site  data  collections.  Testing  procedures.  Elec- 
trodes, Soil  water,  Moisture  content.  Soil  salinity. 
Salinity  probe,  Multi-electrode  probe. 

Soil  salinity  measurements  with  in  situ  salinity  sen- 
sors, a  four-electrode  salinity  probe,  a  four-elec- 
trode Wenner  array,  and  a  multi-electrode  probe 
were  compared  in  an  experimental  plot  irrigated 
with  3.1  mmho/cm  CaC12.  Good  agreement  was 
obtained  among  expected  salinity,  soil  extract  (1:1) 
EC  (electrical  conductivity),  and  EC  meas- 
urements with  the  salinity  probe.  The  salinity 
probe  requires  good  electrode-soil  contact  and  is 
therefore  limited  to  the  higher  range  of  soil  water 
contents.  The  Wenner  array  functions  also  at 
lower  water  contents,  but  interpretation  of  the 
results  was  influenced  by  soil  layering.  Salinity 
sensors  gave  the  highest  variance  in  the  results. 
(Humphreys-ISWS) 
W80-06837 


AN  AUTOMATED  METHOD  FOR  THE  DE- 
TERMINATION OF  TOTAL  INORGANIC 
CARBON  IN  FRESH  WATER, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa).  Hydrological  Research  Inst 

L.  R.  Gravelet-Blondin,  H.  R.  Van  Vliet,  and  B. 

W.  H.  Schoones. 

Water  S.  A.,  Vol  6,  No  3,  p  135-137,  July,  1980.  3 

Fig,  2  Tab,  5  Ref 

Descriptors:  'Freshwater,  'Chemical  analysis,  'In- 
organic compounds,  'Testing  procedures,  'Colori- 
metry, Carbon  dioxide,  Analytical  techniques, 
Water  quality,  Water  quality  control,  Bicarbon- 
ates,  Carbon,  Water  sampling,  Water  chemistry, 
Water  analysis,  Water  pollution,  Analysis,  Instru- 
mentation, Testing,  Indicators,  Laboratory  tests, 
Automation. 

The  sample  stream  was  segmented  with  air  free  of 
carbon  dioxide,  acidified,  and  heated  to  37  degrees 
to  release  carbon  dioxide  from  dissolved  inorganic 
carbon.  A  gas-permeable  silicone  membrane  was 
used  to  introduce  the  evolved  carbon  dioxide  into 
a  weakly  buffered  thymol  blue  indicator  solution 
The  color  change,  measured  at  590  nm,  was  found 
to  be  directly  proportional  to  the  inorganic  carbon 
content  of  the  water  The  method  was  linear  over 
the  calibration  range  of  50-500  mg  of  total  inorgan- 
ic carbon  per  liter  bicarbonate  anion  Two  water 
samples  were  tested  ten  times  each  to  determine 
method  precision,  with  the  finding  of  a  coefficient 
of  variation  of  less  than  1.1%  for  each  measure- 
ment set  Recoveries  were  determined  on  two 
water  samples,  with  aliquots  of  each  spiked  with 
0.5,  1.0.  and  15  ml  of  a  standard  solution  of  1  g/1 
bicarbonate  Recoveries  averaged  between  98% 
and  102%.  Automation  of  the  method  was  based 
on  use  of  a  Technicon  AutoAnalyzer  containing 
sampler  IV.  a  manifold  with  a  150  mm  dialyzer  (60 
micron  pore  size  membrane),  and  a  colorimeter 
having  500  nm  filters  and  15  mm  industrial  flow 
cells,  assembled  as  in  the  schematic  provided  in 
Figure  1.  (Zielinski-IPA) 
W80-06854 


AN  AUTOMATED  METHOD  FOR  THE  DE- 
TERMINATION OF  DISSOLVED  ORGANIC 
CARBON  IN  FRESH  WATER. 

Department    of   Water    Affairs.    Pretoria    (South 

Africa).  Hydrological  Research  Inst. 

L.  R.  Gravelet-Blondin,  H.  R.  Van  Vliet,  and  P.  A. 

Mynhardt 

Water  S.  A.,  Vol  6,  No  3,  p  138-143.  Julv.  1980.  5 

Fig.  5  Tab.  16  Ref. 

Descriptors:  'Freshwater.  'Chemical  analysis, 
•Organic  compounds,  'Testing  procedures.  'Co- 
lorimetry. Carbon  dioxide.  Analytical  techniques. 
Water  quality.  Water  quality  control,  Chemical 
reactions,  Carbon,  Water  sampling.  Water  chemis- 
try. Automation,  Water  analysis.  Water  pollution. 
Analysis.  Instrumentation,  Testing.  Indicators, 
Laboratory  tests. 

A  simple  automated  method  was  developed  for  the 
measurement  of  dissolved  organic  carbon  (DOC) 
in  fresh  water.  Automation  was  carried  out  using  a 
Technicon  Auto-Analyzer  comprising  sampler  IV, 
manifold  and  colorimeter  with  590  nm  filters  and 
15  mm  industrial  flow  cells,  a  150  mm  dialyzer 
containing  a  60  micron  pore  gas-permeable  silicone 
membrane,  and  a  254  nm  UV  light  source.  The 
flow  diagram  of  the  automated  system  is  illustrat- 
ed. The  sample  stream,  segmented  with  carbon 
dioxide-free  air.  was  acidified,  heated  (56  degrees) 
and  sparged  with  nitrogen  (350  ml/mm)  to  remove 
inorganic  carbon.  The  re-sampled  stream,  again 
segmented  with  carbon  dioxide-free  air,  was  mixed 
with  a  solution  of  potassium  persulfate  and  mer- 
cury (II)  nitrate  and  subjected  to  UV  radiation, 
oxidizing  the  DOC  to  carbon  dioxide  which  en- 
tered a  weakly  buffered  pH  9  6  thymol  blue  indica- 
tor solution  through  the  gas-permeable  membrane 
The  measured  color  change  was  directly  propor- 
tional to  the  amount  of  DOC  in  the  water  sample 
Oxidation  efficiency  for  seven  organic  compounds 
tested,  was  generally  better  than  95%.  Percent 
recovery  for  the  DOC  method  from  raw  water 
samples  ranged  from  999-104.8%.  Method  repro- 
ducibility for  analysis  of  standard  solutions  or  raw 
water  showed  a  coefficient  of  variation  of  1.2%  or 
less.  (Zielinski-IPA) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


W80-06855 

5B.  Sources  Of  Pollution 


TRIHALOMETHANE  LEVELS  IN  PUBLIC 
WATER  SUPPLIES  DRAWN  FROM  THE  SAC- 
RAMENTO RIVER  SYSTEM, 

California  Dept.  of  Health  Services,  Berkeley. 
S.  J.  Nelson,  and  S.  Khalifa. 

American  Water  Works  Association  Journal,  Vol 
72,  No  7,  p  423-426,  July   1980.   7  Fig,  9  Ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
•California,  'Water  pollution  sources,  Sampling, 
Data  collections,  'Saline  water  intrusion,  Bro- 
mides, Chemical  oxygen  demand,  Organic  com- 
pounds, Water  treatment,  Chemical  analysis,  Anal- 
ysis, Public  health,  Water  pollution,  Surface 
waters,  Water  supply.  Public  water  systems,  'Sac- 
ramento River(CA),  'Trihalomethanes. 

Water  samples  were  collected  from  nine  public 
water  systems  treating  water  obtained  from  the 
Sacramento  River  system.  Trihalomethanes 
(THM)  were  present  in  all  raw  waters,  with  con- 
centrations in  some  ranging  as  high  as  25  micro- 
grams/L.  As  expected,  THM  levels  were  higher  in 
finished  waters.  Considerably  more  THMs  were 
formed  in  Sacramento  River  delta  supplies,  irre- 
spective of  the  degree  of  seawater  intrusion.  The 
primary  effect  of  seawater  intrusion  was  to  in- 
crease bromination  of  THMs.  THM  formation  in 
the  river  system  as  a  whole  did  not  correlate  with 
either  COD  or  TOC  levels.  THM  formation  in 
treated  Contra  Costa  Canal  water  correlated  well 
with  the  Delta  Outflow  Index.  (Preece-ISWS) 
W80-06493 


SATELLITE  OBSERVATIONS  OF  A  NUTRI- 
ENT UPWELLING  OFF  THE  COAST  OF  CALI- 
FORNIA, 

Naval  Postgraduate  School,  Monterey,  CA.  Dept. 

of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06499 


RECONNAISSANCE  OF  POLYCHLORINATED 
BIPHENYLS  IN  THE  ARKANSAS  RIVER  BE- 
TWEEN MUSKOGEE  AND  WEBBERS  FALLS 
LOCK  AND  DAM,  OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

J.  D.  Stoner. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $1.25  in  paper  copy,  $3.50  in 

microfiche.  Geological  Survey  open-file  report  80- 

216,  March  1980.  6  p,  1  Fig,  1  Tab,  2  Ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Water 
analysis,  'Rivers,  'Oklahoma,  'Water  quality, 
Bottom  sampling,  Organic  wastes,  Water  pollution 
effects,  'Arkansas  River(OK). 

Analysis  of  samples  collected  from  the  Arkansas 
River  between  Muskogee  and  Webbers  Falls  Lock 
and  Dam,  Oklahoma,  in  November  1978  showed 
that  concentrations  of  polychlorinated  biphenyls  in 
the  dissolved  and  suspended  phases  were  less  than 
the  detection  limit  of  0.1  micrograms  per  liter.  The 
maximum  polychlorinated  biphenyl  concentration 
measured  in  samples  of  the  bottom  material  was  16 
micrograms  per  kilogram  and  occurred  5.9  miles 
below  the  U.S.  Highway  62  bridge  in  Muskogee. 
W80-06514 


APPRAISAL  OF  GROUND  WATER  IN  THE 
VICINITY  OF  THE  LEADVILLE  DRAINAGE 
TUNNEL,  LAKE  COUNTY,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  T.  Turk,  and  O.  J.  Taylor. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr  , 
Denver,  CO  80225,  $3.50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  79- 
1538,  November  1979.  24  p,  10  Fig,  5  Tab,  13  Ref. 

Descriptors:  'Groundwater,  'Mine  water,  'Mine 
drainage,    'Aquifer    systems,    'Colorado,    Heavy 


metals,  Water  pollution  sources,  Tunnels,  Water 
levels,  'Lake  County(CO),  'East  Fork  Arkansas 
River(CO),  'Leadville  drainage  tunnel(CO). 

Ground  water  in  the  Leadville  mining  district 
occurs  in  granite,  quartzite,  limestone,  sandstone, 
porphyry  dikes,  and  unconsolidated  material. 
These  rocks  form  a  single  aquifer  system  because 
the  formations  are  hydraulically  connected 
through  contact,  mine  workings,  faulting,  and  frac- 
turing. The  aquifer  is  recharged  by  precipitation 
and  water  moves  toward  California  Gulch  and 
probably  toward  Evans  Gulch,  in  the  drainage 
basin  of  the  Arkansas  River.  The  Leadville  drain- 
age tunnel  was  constructed  from  1943  to  1945  and 
later  extended  during  1950  to  1952,  in  order  to 
drain  the  mine  workings.  Discharge  from  the 
tunnel  lowered  water  levels  30  to  96  feet  in  mine 
shafts  from  1944  to  1951.  Installation  of  an  imper- 
vious plug  in  the  tunnel  has  been  proposed  in  order 
to  reduce  the  discharge  of  water  containing  objec- 
tionable concentrations  of  trace  metals  into  the 
East  Fork  Arkansas  River.  The  proposed  plug 
would  reduce  the  discharge  from  the  tunnel,  cause 
water  levels  east  of  the  town  of  Leadville  to  rise, 
flood  some  mine  workings,  and  increase  ground- 
water discharge  to  California  Gulch.  However,  the 
proposed  plug  is  not  expected  to  cause  water  levels 
in  Leadville  to  rise  substantially,  but  more  current 
and  detailed  data  are  needed  to  verify  this.  Dis- 
charge from  the  Leadville  drainage  tunnel  is  prob- 
ably a  mixture  of  water  in  equilibrium  with  carbon- 
ate aquifer  materials  from  the  mineralized  zone, 
water  acidified  by  the  localized  oxidation  of  pyrite 
from  the  mineralized  zone,  and  water  nearly  satu- 
rated with  calcite  from  the  glacial  mantle.  Based 
on  limited  data,  water  from  the  carbonate  mineral 
deposits  has  a  pH  of  about  7.0  and  concentrations 
of  manganese  of  about  1,800  micrograms  per  liter 
and  zinc  concentrations  of  about  13,000  micro- 
grams per  liter.  (USGS) 
W80-06516 


GROUND-WATER    QUALITY    IN    SELECTED 
AREAS  OF  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W80-06518 


WATER-QUALITY  CONDITIONS  IN  THE 
MILNER  REACH,  SNAKE  RIVER,  SOUTH- 
CENTRAL  IDAHO,  OCTOBER  18-21,  1977, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

W.  H.  Low. 

Geological  Survey  open-file  report  80-510,  April 

1980.  35  p,  6  Fig,  12  Tab,  14  Ref. 

Descriptors:  'Water  quality,  'Path  of  pollutants, 
•Streamflow,  'Water  analysis,  Nutrients,  Bio- 
chemical oxygen  demand,  Bacteria,  Trace  ele- 
ments, Heavy  metals,  Fish  toxins,  Water  quality 
standards,  Low  flow,  'Snake  River(ID),  South- 
central  Idaho. 

During  late  October  1977,  water  discharge  from 
Minidoka  Dam  into  the  Milner  reach  of  the  Snake 
River  was  less  than  22  cubic  meters  per  second, 
compared  to  normal  flows  for  that  time  of  year  of 
about  42  cubic  meters  per  second  or  more.  To 
determine  if  impaired  water-quality  conditions  ex- 
isted, samples  were  collected  at  several  sites  above 
and  below  major  point-source  waste  discharges 
near  Burley,  Idaho.  Data  collected  for  this  study 
indicate  some  water-quality  impairment  within  the 
study  reach.  At  site  15  near  Milner  Dam,  dissolved 
oxygen  was  below  the  90  percent  saturation  stand- 
ard prescribed  by  the  Idaho  water-quality  stand- 
ards. The  total  coliform  and  fecal  coliform  stand- 
ards were  exceeded  at  about  one-third  of  the  sites 
sampled  on  the  main  stem  of  the  Snake  River.  Un- 
ionized ammonia  concentration  exceeded  U.S.  En- 
vironmental Protection  Agency  water-quality  cri- 
teria at  one  site  near  Burley.  Concentrations  of 
trace  metals,  insecticides,  and  herbicides  were  all 
low;  none  exceeded  existing  criteria.  (USGS) 
W80-06519 


QUALITY  OF  WATER  AND  TIME  OF  TRAVEL 
IN  HOBOLOCHITTO  CREEK,  PEARL  RIVER 
COUNTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

G.  A.  Bednar. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $5.00  in  paper  copy,  $3.50  in 

microfiche.  Geological  Survey  open-file  report  80- 

203,  1980.  36  p,  7  Fig,  1  Tab,  9  Ref. 

Descriptors:  'Water  quality,  'Path  of  pollutants, 
•Mississippi,  'Streamflow,  'Flow  rates,  Surface 
waters,  Data  collections,  Water  temperature, 
Chemical  analysis,  Wastes,  Dye  releases,  Tracking 
techniques,  *Time-of-travel  study,  'Hobolochitto 
Creek(MS),  'Pearl  River  County(MS). 

In  Mississippi,  an  intensive  study  of  Hobolochitto 
Creek,  including  the  lower  parts  of  East  and  West 
Hobolochitto  Creeks,  was  conducted  on  Septem- 
ber 12-14,  1978.  The  quality-of-water  data  were 
collected  during  a  period  of  generally  low  stream- 
flow  and  seasonally  high  air  temperatures.  These 
data  show  that  the  quality  of  water  in  Hobolo- 
chitto Creek  was  generally  good.  The  dissolved- 
solids  concentrations  were  less  than  50  milligrams 
per  liter,  and  the  concentrations  of  nitrogen  and 
phosphorus  species  were  low.  The  5-day  biochemi- 
cal oxygen  demand  generally  was  minimal,  and 
dissolved-oxygen  concentrations  were  at  levels 
that  could  support  aquatic  life.  Several  water  sam- 
ples contained  high  fecal  bacteria  densities  and 
there  was  evidence  of  the  presence  of  wastes  of 
human  origin,  particularly  at  the  downstream  sites 
on  Hobolochitto  Creek.  It  was  determined  from  a 
time-of-travel  study  that  the  rate  of  solute  travel  is 
very  slow  at  low  streamflow.  A  peak  dye  concen- 
tration traveled  through  a  3.7-mile  reach  of  Hobo- 
lochitto Creek  in  23.5  hours.  (USGS) 
W80-06522 


GLACIAL  GEOLOGY  AND  STRATIGRAPHY 
OF  WESTERN  NEW  YORK  NUCLEAR  SERV- 
ICE CENTER  AND  VICINITY,  CATTARAUGUS 
AND  ERIE  COUNTIES,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W80-06531 

ENVIRONMENTAL  FACTORS  IN  APPLICA- 
TION OF  LIQUID  SLUDGE  TO  UPSTATE 
NEW  YORK  FARMLANDS, 

Technical  Completion  Report  State  Univ.  of  New 
York  at  Binghamton.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5E. 
W80-06564 


HYDROGEOLOGIC  DATA  FOR  EUREKA 
SPRINGS  LANDFILL  AND  ADJACENT  AREA, 
NORTH-CENTRAL  HILLSBOROUGH 

COUNTY,  FLORIDA,  1969-73, 

Geological  Survey,  Ta.'ahassee,  FL.  Water  Re- 
sources Div. 

A.  D.  Duerr,  and  J.  W.  Stewart. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $11.00  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
70,  1980.  83  p,  3  Fig,  9  Tab,  6  Ref. 

Descriptors:  Landfills,  'Groundwater,  'Water 
quality,  'Florida,  Observation  wells,  Solid  wastes, 
Path  of  Pollutants,  Hydrogeology,  Aquifer  charac- 
teristics, Water  levels,  Chemical  analysis,  Well 
data,  Data  collections,  Water  analysis,  Nitrogen, 
Phosphorus,  Trace  elements,  Metals,  Biochemical 
oxygen  demand,  'Eureka  Springs  landfill(FL), 
'Hillsborough  County(FL). 

Well  location  and  construction  data  are  summa- 
rized for  218  wells  in  the  Eureka  Springs  landfill 
and  adjacent  areas  in  north-central  Hillsborough 
County,  FL.  Most  of  the  data  are  for  88  wells 
within  the  immediate  vicinity  of  the  landfill. 
Water-quality  data  are  presented  for  93  of  the 
wells  and  1 3  surface-water  sites.  Also  presented  are 
water-level  data  for  the  surficial  and  Floridan 
aquifers  for  162  of  the  wells  and  lithologic  logs  for 
43  of  the  wells.  (USGS) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

W80-06580 


GEOHYDROLOGY  OF  HOLE  UE-17A,  SYN- 
CLINE  RIDGE  AREA,  NEVADA  TEST  SITE, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  E.  Weir,  Jr.,  and  J.  N.  Hodson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  USGS- 1543-4, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche 

Department  of  Energy,  Nevada  Operations  Office, 

USGS- 1543-4,    1979.   18  p,  4  Fig,   2  Tab,  4  Ref 

Descriptors:  *Hydrogeology,  *Nevada,  'Nuclear 
wastes,  'Waste  storage,  Aquifer  characteristics, 
Drill  holes,  Testing,  Hydraulics,  Groundwater 
movement,  Transmissivity,  Water  levels.  Water 
quality,  Chemical  analysis,  Water  pollution 
sources,  Path  of  pollutants,  'Nevada  test  site(NV). 

Hole  UE-17a  was  drilled  as  a  part  of  a  study  to 
evaluate  the  suitability  of  Unit  J  of  the  Eleana 
Formation  of  Mississippian  age  as  a  medium  for 
storage  of  nuclear  wastes.  The  1,214-foot  hole  pen- 
etrated alluvium  of  Quaternary  age.  a  thrust  plate 
of  the  Tippipah  Limestone  of  Pennsylvanian  and 
Permian  age,  and  668  feet  of  the  Eleana  Forma- 
tion. A  small  amount  of  ground  water  occurs  in 
fractured  quartzites  and  limestones  of  the  Eleana 
Formation;  jetting  produced  only  20  gallons  per 
minute  from  the  completed  hole.  Approximate 
transmissivity,  calculated  from  jetting  test  results, 
is  1.2  feet  squared  per  day.  The  hydraulic  head  has 
almost  steadily  declined  in  the  hole  since  Septem- 
ber 29,  1976,  a  few  days  after  the  hole  was  com- 
pleted Water  from  the  Eleana  Formation  is  a 
sodium  bicarbonate  and  sodium  sulfate  type. 
(USGS) 
W80-06582 


A  ONE-DIMENSIONAL,  STEADY-STATE,  DIS- 
SOLVED-OXYGEN  MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  WEST 
FORK  BLUE  RIVER.  WASHINGTON  COUNTY, 
INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

J.  G  Peters,  W.  G  Wilber,  C.  G  Crawford,  and 
F.  P.  Girardi. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr  . 
Denver,  CO  80225,  $6.75  in  paper  copy,  S3. 50  in 
microfiche.  Geological  Survey  open-file  report  79- 
1479,  October  1979.  47  p,  16Fig,  11  Tab.  37  Ref. 

Descriptors:  'Model  studies.  'Dissolved  oxygen, 
'Waste  assimilative  capacity.  Water  quality,  'Indi- 
ana, Streams,  Streamflow,  Low-flows,  Reaeration, 
Water  pollution.  Waste  water  disposal,  Waste 
water  treatment.  Biochemical  oxygen  demand,  Ni- 
trification, Ammonia,  Nitrates,  Nutrients,  Math- 
ematical models,  'Washington  County(IN),  'West 
Fork  Blue  River(IN). 

A  digital  computer  model  calibrated  to  observe 
stream  conditions  was  used  to  evaluate  water  qual- 
ity in  West  Fork  Blue  River,  Washington  County. 
IN.  Instream  dissolved-oxygen  concentration  aver- 
aged 96.5%  of  saturation  at  selected  sites  on  West 
Fork  Blue  River  during  two  24-hour  summer  sur- 
veys. This  high  dissolved-oxygen  concentration  re- 
flects small  carbonaceous  and  nitrogenous  waste 
loads;  adequate  dilution  of  waste  by  the  stream; 
and  natural  reaeration.  Nonpoint  source  waste 
loads  accounted  for  an  average  of  53.2%  of  the 
total  carbonaceous  biochemical-oxygen  demand 
and  90.2%  of  the  nitrogenous  biochemical-oxygen 
demand.  Waste-load  assimilation  was  studied  for 
critical  summer  and  winter  low  flows.  Natural 
streamflow  for  these  conditions  was  zero,  so  no 
benefit  from  dilution  was  provided.  The  projected 
stream  reaeration  capacity  was  not  sufficient  to 
maintain  the  minimum  daily  dissolved-oxygen  con- 
centration (5  milligrams  per  liter)  in  the  stream 
with  current  waste-discharge  restrictions.  During 
winter  low  flow,  ammonia  toxicity,  rather  than 
dissolved-oxygen  concentration,  was  the  limiting 
water-quality  criterion  downstream  from  the 
Salem  wastewater-treatment  facility  (USGS) 
W80-06584 


A  ONE-DIMENSIONAL,  STEADY-STATE,  DIS- 
SOLVED-OXYGEN MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  THE  MIS- 
SISSINEWA  RIVER,  GRANT  COUNTY,  INDI- 
ANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div 

W.  G.  Wilber,  C.  G.  Crawford,  and  J.  C  Peters. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr  , 
Denver,  CO  80225,  $13  50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  79- 
1534,  October  1979.  98  p,  27  Fig,  14  Tab,  45  Ref. 

Descriptors:  'Model  studies,  'Dissolved  oxygen, 
•Waste  assimilative  capacity,  'Water  quality,  Indi- 
ana, Streams,  Streamflow,  Low-flows,  Reaeration, 
Water  pollution,  Waste  water  disposal,  Waste 
water  treatment,  Biochemical  oxygen  demand,  Ni- 
trification, Ammonia,  Nitrates,  Nutrients.  Math- 
ematical models,  'Grant  County(IN),  'Missis- 
sinewa  River(IN). 

A  digital  model  calibrated  to  conditions  in  the 
Mississinewa  River,  Grant  County,  IN  was  used  to 
develop  alternatives  for  future  waste  loadings  that 
would  be  compatible  with  Indiana  stream  water- 
quality  standards  defined  for  two  critical  hydrolo- 
gic  conditions,  summer  and  winter  low  flows.  The 
hydrology  of  the  Mississinewa  River  downstream 
from  Gas  City  is  controlled  primarily  by  two  fac- 
tors; low  slopes,  typical  of  the  Tipton  Till  Plain, 
and  a  10-foot  dam  at  river  mile  35  9,  in  Marion.  All 
point-source  waste  loads  affecting  the  modeled 
segment  of  the  Mississinewa  River  are  in  the  four 
incorporated  municipalities  of  Fairmount,  Jones- 
boro,  Gas  City,  and  Marion,  in  a  primarily  agricul- 
tural area.  Model  simulations  indicate  that  algal 
photosynthesis  and  nitrification  are  the  most  sig- 
nificant factors  affecting  the  dissolved-oxygen  con- 
centration in  the  Mississinewa  River  during 
summer  low  flows.  Natural  reaeration  without 
photosynthesis,  is  not  sufficient  to  maintain  an 
average  dissolved-oxygen  concentration  of  at  least 
5  milligrams  per  liter  in  the  stream,  the  State's 
water-quality  standard  Projected  carbonaceous 
and  nitrogenous  biochemical-oxygen  demand 
loads,  from  the  Indiana  State  Board  of  Health,  for 
Owens,  Illinois,  Inc  .  and  the  Gas  City  and  Marion 
wastewater-treatment  facility  will  result  in  viola- 
tions of  the  instream  dissolved-oxygen  standard 
Fairmounl  and  Jonesboro,  because  of  their  dis- 
tance from  the  Mississinewa,  do  not  significantly 
affect  the  water  quality  of  the  modeled  segment. 
The  model  also  indicates  that,  during  winter  low 
flows,  ammonia  toxicity,  rather  than  dissolved 
oxygen  is  the  limiting  water-quality  criterion  in  the 
Mississinewa  River  downstream  from  the  Gas  City 
wastewater-treatment  facility.  (USGS) 
W80-06585 


USE  OF  THE  STORM  MODEL  FOR  ESTIMAT- 
ING THE  QUANTITY  AND  QUALITY  OF 
RUNOFF  FROM  THE  METROPOLITAN  AREA 
OF  HOUSTON,  TEXAS, 

Geological  Survey,  Austin.  TX  Water  Resources 
Div.;  and  Geological  Survey.  Bay  St  Louis,  MS. 
Water  Resources  Div. 

K.  M.  Waddell,  B.  C.  Massey,  and  M.  E.  Jennings. 
Geological  Survey  Water-Resources  Investigations 
79-74.  1979.  29  p,  5  Fig,  6  Tab,  4  Ref. 

Descriptors:  'Computer  models.  'Urban  hydrol- 
ogy, 'Water  quality,  'Streamflow,  Storm  runoff. 
Water  pollution  sources,  Rainfall-runoff  relation- 
ships. Reservoir  storage,  Low  flow.  Model  studies, 
Hydrologic  data,  Texas.  'STORM,  'Houston(TX). 

The  'STORM'  model  (storage,  treatment,  over- 
flow, and  runoff  model),  developed  by  the  U.S. 
Army  Corps  of  Engineers,  was  selected  from  exist- 
ing models  and  adapted  to  use  available  data  to 
compute  runoff  from  the  Houston,  TX,  area  and  to 
compute  the  loads  and  concentrations  of  biochemi- 
cal-oxygen demand,  dissolved  solids,  total  phos- 
phorus, total  organic  carbon,  total  nitrogen,  and 
fecal-cohform  bacteria.  Discharge  and  precipita- 
tion data  for  the  1975  water  year  and  all  available 
water-quality  analyses  were  used  to  calibrate  the 
model.  Data  for  the  1974  water  year  were  used  to 
verify  the  model  for  discharge.  After  verification, 
the  calibrations  were  adjusted  to  balance  the  differ- 
ence between  the  1974  and  1975  error  predictions 


for  discharge.  The  adjusted  model  was  used  with 
records  of  precipitation  and  evaporation  to  simu- 
late a  20-year  record  of  the  quantity  and  quality  of 
runoff  from  the  modeled  area.  The  percentage  of 
difference  for  the  1975  water  year  between  the 
observed  and  computed  concentrations  of  the 
water-quality  constituents  ranged  from  -21  to  +8 
percent  for  dissolved  solids,  -56  to  +31  percent  for 
total  organic  carbon,  0  to  +83  percent  for  bio- 
chemical-oxygen demand,  -13  to  +50  percent  for 
total  nitrogen,  -40  to  +133  percent  for  total  phos- 
phorus, and  -33  to  +  140  percent  for  fecal-coliform 
bacteria.  The  percentage  of  difference  between  the 
observed  and  computed  discharge  for  the  1975 
water  year  ranged  from  -9  to  +5  percent.  (USGS) 
W80-06594 


WESTMINSTER    QUADRANGLE:    GEOLOGY, 
HYDROLOGY,  AND  MINERAL  RESOURCES, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W80-06597 


WINFIELD   QUADRANGLE:   GEOLOGY,   HY- 
DROLOGY, AND  MINERAL  RESOURCES, 

Geological    Survey,    Towson,    MD     Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W80-06598 


NEW  WINDSOR  QUADRANGLE,  MARY- 
LAND: GEOLOGY,  HYDROLOGY,  AND  MIN- 
ERAL RESOURCES, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div 

For  primary  bibliographic  entrv  see  Field  7C. 
W80-06599 


VARIABILITY    OF    PARTICULATE    MATTER 
IN  A  SMALL  COASTAL  INLET, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia)  Atlantic  Oceanographic  Lab. 

For  primary  bibliographic  entrv  see  Field  2L. 
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A  MATHEMATICAL  MODEL  FOR  ESTIMAT- 
ING PESTICIDE  LOSSES  IN  RUNOFF, 
New  York   State  Coll.   of  Agriculture  and   Life 
Sciences,  Ithaca.  Dept    of  Agricultural  Engineer- 
ing. 

D  A.  Haith 

Journal  of  Environmental  Quality,  Vol  9,  No  3.  p 
428-433,  July-September  1980.  1  Fig,  5  Tab,  26 
Ref 

Descriptors:  'Water  pollution  sources,  'Agricul- 
tural watersheds,  'Pesticides,  'Runoff,  Hydro- 
graphs.  Watersheds(Basins),  Model  studies.  Slath- 
ematical  models.  Forecasting.  Water  quality.  Agri- 
cultural runoff.  Soil  erosion.  Analytical  techniques. 
Small  watersheds.  On-site  data  collections.  Non- 
point  source  pollution.  Atrazine. 

A  simple  mathematical  model  was  proposed  for 
the  estimation  of  losses  of  dissolved  and  solid- 
phase  pesticide  in  cropland  runoff.  The  model  was 
designed  for  use  in  water  quality  and  pesticide 
screening  studies  for  which  field  pesticide  runoff 
data  are  unavailable  The  model  is  based  on  com- 
monly used  methods  for  runoff  and  soil  loss  predic- 
tions and  does  not  require  calibration.  A  compari- 
son of  model  predictions  with  measured  atrazine 
(2-chloro-4(ethylamino)-6-(isopropylamino)-s- 
triazine)  losses  from  two  small  Georgia  watersheds 
indicated  that  the  model  provides  a  reasonable 
means  of  estimating  the  approximate  magnitudes  of 
long-term  (3  years  for  the  two  watersheds)  total 
pesticide  runoff  losses.  Although  large  errors  were 
sometimes  observed  in  estimates  of  losses  from 
single  runoff  events,  the  observed  variations  in 
pesticide  losses  among  events  and  the  distribution 
of  these  losses  into  dissolved  and  solid-phase  com- 
ponents were  reflected  in  model  predictions 
(Humphreys-ISWS) 
W80-06616 
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AREAL,  VERTICAL,  AND  TEMPORAL  DIF- 
FERENCES IN  GROUND  WATER  CHEMIS- 
TRY: I.  INORGANIC  CONSTITUENTS, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

R.  F.  Spalding,  and  M.  E.  Exner. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

466-479,  July-September  1980.  11  Fig,  3  Tab,  33 

Ref. 

Descriptors:  'Groundwater,  'Water  quality,  Moni- 
toring, *Distribution,  'Nebraska,  Spatial  distribu- 
tion, Temporal  distribution,  On-site  investigations, 
Water  chemistry,  Land  use,  Leaching,  Seepage, 
Rivers,  Dissolved  solids,  Ions,  Aquifers,  Data  col- 
lections, Calcium,  Magnesium,  Sulfates,  Chlorides, 
Fluorides,  Sodium,  Potassium,  Carbonates,  Nitro- 
gen, Water  temperature,  Hydrogen  ion  concentra- 
tions, Phosphorus,  Silica,  'Geochemistry,  'Platte 
River(NE),  Inorganic  constituents. 

Definite  areal,  vertical,  and  temporal  differences 
were  observed  in  the  groundwater  chemistry  of  a 
62  sq  km  area  in  Nebraska's  Platte  Valley.  A 
network  of  53  wells  was  monitored  10  times  be- 
tween July  1975  and  July  1976  for  dissolved  solids, 
Ca(2  +  ),  Mg(2  +  ),  Na(  +  ),  K(  +  ),  HC03(-),  S04(2- 
),  Cl(-),  F(-),  N03-N,  P04-P,  Si02,  pH,  and  tem- 
perature. Areal  differences  are  most  pronounced  in 
the  shallow  groundwater  and  reflect  upgradient 
land  use  and  soil  type.  Average  total  dissolved 
solids  (TDS)  and  nitrate-nitrogen  (N03-N)  con- 
centrations range  from  557  to  2,210  mg/liter  and 
from  0.1  to  33  mg/liter,  respectively,  with  the 
lowest  concentrations  occurring  downgradient 
from  near-pristine  areas  and  the  highest  concentra- 
tions occurring  downgradient  from  cultivated  and 
irrigated  fields.  In  groundwater  downgradient 
from  cultivated  and  irrigated  fields,  most  of  the 
chemical  parameters  have  pronounced  decreases  in 
concentration  with  depth.  Stratification  is  more 
pronounced  in  the  bottomland  than  in  the  terrace, 
and  in  the  latter  reflects  mixing  of  the  groundwater 
caused  by  intensive  pumping  of  irrigation  water 
during  the  last  four  decades.  Magnesium  and  potas- 
sium markedly  decrease  with  depth  regardless  of 
upgradient  land  use.  Marked  cyclic  fluctuations  in 
N03-N  and  S04(2-)  concentrations  generally  were 
observed  in  the  bottomland  groundwater.  Sulfate 
concentrations,  which  were  correlated  significant- 
ly with  TDS,  Ca(2  +  ),  Mg(2  +  )Na(  +  ),  and  Cl(-) 
(r  equal  to  or  greater  than  +0.89),  peak  in  late 
winter  and  early  spring.  Groundwater  in  second- 
ary aquifers  confined  within  or  beneath  a  layer  of 
clayey  silt  has  an  average  TDS  concentration  of 
304  mg/liter  and  almost  negligible  amounts  (equal 
to  or  less  than  0. 1  mg/liter)  of  N03-N.  Temporal 
fluctuations  in  chemical  constituents  from  these 
aquifers  were  the  smallest  observed  within  the 
study  area.  (Humphreys-ISWS) 
W80-06617 


AREAL,  VERTICAL,  AND  TEMPORAL  DIF- 
FERENCES IN  GROUND  WATER  CHEMIS- 
TRY: II.  ORGANIC  CONSTITUENTS, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

G  A.  Junk,  R.  F.  Spalding,  and  J.  J.  Richard. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

479-483,  July-September   1980.   1   Fig,   1  Tab,   17 

Ref. 

Descriptors:  'Groundwater,  Monitoring,  'Water 
quality,  'Distribution,  'Nebraska,  Pesticides,  Her- 
bicides, Water  chemistry,  Dieldrin,  Organic 
matter,  Areal,  On-site  investigations,  Data  collec- 
tions, Aquifers,  Water  wells,  Nitrogen,  Spatial  dis- 
tribution, Temporal  distribution,  Water  pollution 
sources,  'Geochemistry,  'Platte  River(NE),  Or- 
ganic constituents,  Alachlor,  Atrazine,  Dissolved 
organic  carbon. 

Selected  organic  components  in  samples  collected 
from  monitoring  wells  and  from  surface  water 
were  shown  to  follow  definite  areal,  vertical,  and 
temporal  trends  in  concentration.  Atrazine  (2- 
chloro-4-(ethylamino)-6(isopropylamino)-s- 
triazine),  alachlor  (2-chloro-2',6'-diethyl-N- 
(methoxymethyl)acetanilide)  and  dieldrin 

(1,2,3,4, 10, 10-hexachloro-exo-6,7-epoxy- 
1,4,4a, 5,6,7,8, 8a-octahydro-l,4-endo,        exo-5,8-di- 
methano-naphthalene)  were   measured   in   64,   35, 


and  35  water  samples,  respectively.  The  atrazine 
amounts  range  from  less  than  0.01  to  88  micro- 
gram/liter.  Peak  concentrations  were  observed  in 
shallow  well  water  downgradient  from  irrigated 
fields  at  the  end  of  the  irrigation  season.  The  areal 
and  vertical  distributions  of  atrazine  are  closely 
associated  with  those  of  nitrate-nitrogen  (N03-N), 
which  was  measured  as  an  indicator  of  deep  perco- 
lation from  irrigated  croplands.  However,  tempo- 
ral variations  in  atrazine  concentrations  suggest 
that  it  is  a  nonconservative  constituent  of  ground- 
water. Alachlor  and  dieldrin  amounts  are  extreme- 
ly low,  being  less  than  0.1  microgram/liter  in  all 
but  one  water  sample  that  was  taken  from  a  well 
located  in  an  excessively  well-drained  area.  Dis- 
solved organic  carbon  (DOC)  was  measured  in  95 
water  samples  and  the  amounts  range  from  0.2  to 
4.8  mg/liter.  Maximums  occur  in  shallow  wells 
and  there  are  no  seasonal  associations  with  either 
atrazine  or  N03-N.  The  DOC  data  suggest  perco- 
lation from  the  unsaturated  zone  and  partial  re- 
moval from  solution  during  vertical  transport 
within  the  saturated  zone.  (Humphreys-ISWS) 
W80-06618 


EFFECT  OF  GRASS  BUFFER  ZONE  LENGTH 
IN  REDUCING  THE  POLLUTION  FROM 
LAND  APPLICATION  AREAS, 

Soil  Conservation  Service,  Rutherfordton,  NC. 
For   primary   bibliographic   entry   see   Field   5G. 
W80-06622 


FINITE  ELEMENT  ANALYSIS  OF  EFFLUENT 
FLOW  FROM  SUBSURFACE  SEWAGE  DIS- 
POSAL FIELDS, 

Minnesota  Univ.,  St.  Paul. 

For  primary  bibliographic   entry   see   Field    5D. 
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OXYGEN  EXCHANGE  BETWEEN  A  'MODEL' 
POND  AND  THE  ATMOSPHERE, 

Science   and   Education   Administration,    Durant, 

OK.  Southern  Plains  Watershed  and  Water  Quality 

Lab. 

O.  R.  Lehman. 

Advances  in  Water  Resources,  Vol  2,  No  2,  p  87- 

89,  June  1980.  2  Fig,  2  Tab,  15  Ref. 

Descriptors:  'Oxygen,  'Dissolved  oxygen, 
•Ponds,  'Model  studies,  Atmosphere,  Air,  Mixing, 
Winds,  Rainfall,  Precipitation(Atmospheric),  Tem- 
perature, Water  temperature,  Water  quality,  Nutri- 
ents, Oxygen  exchange,  Exchange  rates. 

Oxygen  exchange  between  a  sheltered  'model' 
farm  pond  (6  m  diameter  and  2.5  m  deep)  and  the 
atmosphere  averaged  0.33  m/day  for  meas- 
urements made  from  April  to  December.  This 
value  was  similar  to  those  reported  for  isolated 
surfaces  in  sheltered  waters  and  in  laboratory  tanks 
but  below  those  of  large,  inland  waters.  Low  aver- 
age wind  velocity  (0.7  m/sec)  probably  caused  the 
low  02  exchange  rate.  Interactions  between  air  and 
water  temperatures  and  precipitation  may  be  im- 
portant factors  governing  short-term  02  exchange 
in  highly  sheltered  waters.  (Sims-ISWS) 
W80-06625 


A  NOTE  OF  THE  PERFORMANCE  OF  A  82BR 
RADIOACTIVE  TRACER  IN  THE  RIVER 
SKERNE,  ENGLAND, 

Teesside   Polytechnic,   Middlesbrough  (England). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W80-06629 


CHEMICAL  YIELDS  IN  RUNOFF,  AND  DENU- 
DATION IN  A  SMALL  ARABLE  CATCHMENT, 
EAST  DEVON,  ENGLAND, 

Lanchester     Polytechnic,     Coventry     (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-06633 


THE  FATE  OF  TRACE  METALS  IN  NARRA- 
GANSETT  BAY,  RHODE  ISLAND:  RADIO- 
TRACER EXPERIMENTS  IN  MICROCOSMS, 


Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
For  primary  bibliographic  entry  see  Field  2L. 
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GROUND-WATER  GEOCHEMISTRY:  AR- 
SENIC IN  LANDFILLS, 

Robert    S.    Kerr    Environmental    Research    Lab., 
Ada,  OK. 
A.  W.  Hounslow. 

Ground  Water,  Vol  18,  No  4,  p  331-333,  July- 
August  1980.  1  Fig,  10  Ref. 

Descriptors:  'Arsenic  compounds,  'Landfills, 
'Groundwater,  'Geochemistry,  'Dissolved 
oxygen,  Hydrogen  sulfide.  Iron  compounds,  Tox- 
icity, Leachate,  Infiltration,  Aerobic  conditions, 
Anaerobic  conditions,  Oxidation-reduction  poten- 
tial, Arsenate,  Arsenite. 

Three  key  hyrogeochemical  environments  based 
on  the  oxidation-reduction  state  of  groundwater 
were  defined  by  the  presence  or  absence  of  dis- 
solved oxygen  and  hydrogen  sulfide.  The  mobility 
of  arsenic  is  greatly  influenced  by  these  dissolved 
gases  and  the  behavior  of  iron  in  these  same  envi- 
ronments. The  main  forms  of  arsenic  in  aqueous 
environments  are  arsenate  and  arsenite.  Arsenate 
occurs  in  oxygenated  waters,  but  if  colloidal  ferric 
hydroxide  is  also  present,  the  arsenate  may  be 
adsorbed  and  removed  from  solution.  In  strongly 
reducing  waters  containing  hydrogen  sulfide  ar- 
senic is  removed  from  solution  and  precipitated 
either  as  arsenic  sulfide,  heavy-metal  sulfarsenite 
compounds,  or  co-precipitated  with  iron  sulfides. 
In  mildly  reducing  waters  lacking  both  dissolved 
oxygen  and  hydrogen  sulfide,  arsenic  occurs  as  the 
arsenite  ion.  In  waters  of  this  type  the  mobility  of 
both  arsenic  (as  arsenite)  and  iron  (as  ferrous  iron) 
are  at  a  maximum.  It  was  also  stressed  that  arsenite 
is  60  times  more  toxic  to  humans  than  arsenate. 
(Visocky-ISWS) 
W80-06680 


PHYSICOCHEMICAL  TRANSFORMATIONS 
WITHIN  EPHEMERAL  STREAMBEDS  RE- 
LATED TO  SEWAGE  EFFLUENT  RELEASES, 

Arizona  Water  Resources  Research  Center, 
Tucson. 

R.  A.  Phillips,  L.  G.  Wilson,  and  P.  G.  Sebenik. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-106700, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Project  Completion  Report,  June  1977.  47  p,  17 
Fig,  7  Tab,  22  Ref.  OWRT-A-040-ARIZ  (2),  14- 
31-0001-4003. 

Descriptors:  'Emphemeral  streams,  'Open  channel 
flow,  'Physicochemical  properties,  'Sewage  ef- 
fluents, Waste  Water(Pollution),  Water  Quality, 
'Path  of  pollutants.  Sampling,  Water  analysis.  Ni- 
trification, 'Arizona,  Santa  Cruz  River(AZ). 

Hydraulic  and  physicochemical  measurements 
were  made  on  treated  sewage  effluent  releases  at 
established  locations  within  the  channel  of  an 
ephemeral  stream,  the  Santa  Cruz  River  of  South- 
ern Arizona.  Water  quality  samples  were  taken  in 
sequence  so  that  incremental  flows  at  different 
hydrograph  stages  could  be  traced  as  the  effluent 
moved  downstream.  Hydrographs  obtained  from 
two  H-L  flumes  were  used  to  calibrate  a  modified 
kinematic  wave  model.  Hydraulic  parameters  from 
the  kinematic  model  and  physicochemical  meas- 
urements from  water  quality  samples  were  com- 
bined together  into  a  statistical-empirical  kinetic 
model  of  nitrogen  transformations  which  may 
occur  in  sewage  effluent  releases.  There  was  fair 
agreement  between  the  measured  data  and  nitro- 
gen species  values  calculated  with  the  model. 
Measured  nitrogen  species  values  indicated  that 
the  rate  of  nitrification  in  sewage  effluent  releases 
is  related  to  flow  distance  and  physical  characteris- 
tics of  the  stream. 
W80-06695 


NATAL    SHELF    CIRCULATION    REVEALED 
BY  LANDSAT  IMAGERY, 

National  Physical  Research  Lab.,  Pretoria  (South 
Africa). 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


O.  G.  Malan,  and  E.  H.  Schumann. 

South  African  Journal  of  Science  (Johannesburg), 

Vol   75,  No  3,  p   136-137,    1979.   3  Fig,  4  Ref. 

Descriptors:  *Ocean  circulation, 

•Satellites(Artificial),  'Remote  sensing,  'Coasts, 
•South  Africa,  Water  circulation,  Movement, 
Winds,  Mixing,  Diffusion,  Mapping,  Data  collec- 
tions, Synoptic  analysis,  Charts,  Regions,  'Pollut- 
ant identification,  Surveys,  Sediments,  Meteorol- 
ogy, Suspended  solids,  Rivers,  Industrial  wastes, 
Tides,  Eddies,  Plankton,  Measurement,  Evaluation. 

The  circulation  features  of  the  Natal,  South  Africa, 
coastal  area  between  28  degrees  S  and  31  degrees  S 
were  analyzed  by  Landsat  imagery.  The  images 
from  two  bands  of  the  Landsat  multispectra  scan- 
ner (MSS)  revealed  patterns  due  to  suspended  par- 
ticulate matter  such  as  sediment,  plankton,  and 
antropogenic  effluent,  emanating  from  Lake  St. 
Lucia/Mfolozi,  Richards  Bay,  Tugela,  Mvoti, 
Durban  Bay,  and  Mkomazi.  Plumes  of  industrial 
effluent  appeared  as  gray  patches  on  the  black 
background,  which  is  clear  water.  River-borne 
water  containing  particulate  matter  after  heavy 
rains  can  be  easily  traced  by  the  Landsat  pictures. 
Eddy  and  current  direction  in  Durban  Bay  can  be 
mapped  by  snyoptic  pictures  of  he  area.  Satellite 
imagery  can  map  and  qualitatively  assess  a  large 
area  of  ocean  depending  on  the  weather,  but  con- 
ventional oceanographic  measurements  are  neces- 
sary to  quantify  the  ocean  environment.  (Sidney- 
IPA) 
W80-06721 


THE  TSESIS  OIL  SPILL.  REPORT  OF  THE 
FIRST  YEAR  SCIENTIFIC  STUDY  (OCTOBER 
26,  1977  TO  DECEMBER,  1978). 
National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Marine  Pollution  As- 
sessment; Stockholm  Univ.  (Sweden).  Asko  Lab.; 
and  Swedish  Water  and  Air  Pollution  Research 
Inst.,  Stockholm. 

NOAA,  Outer  Continental  Shelf  Environmental 
Assessment  Program  Report,  March  1980.  307  p. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  Path  of  pollutants.  Dispersion,  Envi- 
ronmental effects,  Biomass,  Littoral,  Benthos,  Fish, 
Shellfish,  Plankton,  Birds,  Crustacea,  'Sweden, 
♦TSESIS  oil  spill,  Outer  Continental  Shelf,  Oil 
transport.  Pelagic  system. 

On  October  26,  1977,  the  Soviet  tanker  TSESIS 
struck  a  rock  in  the  fairway  while  inbound  through 
the  archipelago  off  Sodertalje,  Sweden  (northern 
Baltic  Proper)  releasing  about  1 100  tons  of  oil, 
mostly  No.  5  fuel  oil  and  some  bunker  oil.  Clean- 
up operations  recovered  most  of  the  oil.  The  area 
was  one  which  had  been  relatively  well  studied  in 
the  past  as  the  site  of  several  marine  biological 
programs  and  the  spill  study  was  initiated  rapidly 
enough  to  have  some  littoral  sites  surveyed  imme- 
diately before  impact  by  oil  making  an  'ideal'  oil 
study.  The  direct  effects  on  the  plankton  included 
decreased  zooplankton  biomasses  in  the  immediate 
vicinity  of  the  tanker.  Damage  to  bird  life  and  the 
littoral  zone  was  alleviated  by  the  season  of  the 
spill.  The  supralittoral  zone  showed  little  damage 
when  surveyed  the  following  summer.  In  the  litto- 
ral zone,  no  effects  on  the  algae  were  seen,  but  the 
fauna  of  the  most  heavily  oiled  coastline  showed 
direct  effects.  Crustaceans  were  especially  hard  hit, 
but  less  than  a  year  later,  recovery  was  well  under- 
way. Sediment  traps  deployed  in  the  area  demon- 
strated that  oil  was  rapidly  transported  to  the 
benthos.  The  recovery  of  the  deep  soft  bottoms 
proved  slower  than  for  other  systems  studied. 
Chemical  analysis  showed  rapid  weathering  of  the 
TSESIS  oil  and  all  oil  found  in  either  biota  or  in 
sediment  trap  material  was  altered  in  composition, 
but  identifiable  as  TSESIS  oil.  (See  W80-06739 
through  W80-06752).  (NOAA) 
W80-06738 


ESTUARINE     SEDIMENTS:     SUCCESSIONAL 
MODEL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

K.  J.  Williamson,  and  D.  A.  Bella. 
Journal  of  the  Environmental  Engineering  Divi- 


sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE4,  Proceedings  Paper  15595,  p  695-710, 
August  1980.  11  Fig,  20  Ref,  2  Append.  NSF 
ENV71-01908-A03. 

Descriptors:  'Sediments,  'Estuaries,  'Water  pollu- 
tion, 'Model  studies,  Mathematical  models,  Iron, 
Sulfides,  Sulfates,  Bacteria,  Toxins,  Water  quality, 
Chemicals,  Chemical  reactions,  Benthos,  Sedimen- 
tology,  Estuarine  sediments. 

Estuarine  sediments  were  discussed  with  emphasis 
given  to  the  sulfur  cycle.  Human  activities  alter 
estuarine  sediments,  and  adverse  impacts  can 
result.  Toxic  levels  of  free  sulfide  can  build  up 
within  estuarine  sediments,  and  hydrogen  sulfide 
can  be  released  to  the  atmosphere.  A  conceptual 
model  was  presented  that  can  serve  as  a  practical 
basis  for  monitoring  estuarine  sediments  and  for 
interpreting  results.  Methods  for  classifying  estuar- 
ine sediments  with  a  minimal  amount  of  field  effort 
were  discussed.  The  model  and  methods  presented 
allow  description  of  changes  in  sediment  charac- 
teristics in  response  to  different  natural  and  human 
imposed  conditions.  Experimental  results  were  pre- 
sented and  discussed.  (Sims-ISWS) 
W80-06757 


BUILDUP,  STRENGTH,  AND  WASHOFF  OF 
URBAN  POLLUTANTS, 

Illinois  State  Water  Survey,  Urbana 
M.  L.  Terstriep,  G.  M   Bender,  and  D.  J   Benoit. 
Journal  of  the  Technical  Councils  of  the  American 
Society  of  Civil   Engineers,   Vol    106,   No  TCI, 
Proceedings  Paper  15620,  p  73-91,  August  1980.  8 
Fig,  6  Tab,  5  Ref,  2  Append. 

Descriptors:  'Water  quality,  'Urban  runoff,  'Sam- 
pling, 'Mathematical  models,  'Illinois,  Cities, 
Roads,  Pollutants,  Path  of  pollutants.  Water  pollu- 
tion, Water  pollution  sources,  Storms,  Storm 
water,  Data  collections,  Analytical  techniques,  Ur- 
banization, Hydrology,  Environmental  engineer- 
ing. 

A  study  performed  to  satisfy  the  requirements  of 
Section  208  of  Public  Law  92-500  for  the  nondesig- 
nated  urban  area  of  Illinois  was  described.  The 
data  collection  program  involving  up  to  34  con- 
stituents on  both  water  samples  and  dry  accumula- 
tion samples  was  summarized.  The  data  were  used 
to  calibrate  an  urban  runoff,  quantity-quality  model 
known  as  QUAL-ILLUDAS.  The  accumulation 
rates  and  composition  of  street  surface  pollutants 
needed  in  the  model  were  determined.  Model  re- 
sults were  related  to  land  use  and  other  basin 
parameters  by  means  of  regression  equations.  It 
was  concluded  that  water  quality  modeling  is  a 
useful  tool  and  that  urban  runoff  contains  heavy 
metals  and  other  constituents  in  excess  of  Illinois 
Water  Quality  Standards.  (Sims-ISWS) 
W80-06758 


STORMWATER  QUALITY-FIRST  EFFORTS 
IN  DENVER, 

Urban    Drainage    and    Flood    Control    District, 

Denver,  CO. 

B.  Urbonas,  and  L.  S.  Tucker. 

Journal  of  the  Technical  Councils  of  the  American 

Society   of  Civil   Engineers,   Vol    106,   No   TCI, 

Proceedings  Paper  15621,  p  53-71,  August  1980.  6 

Fig,  8  Tab,  4  Ref,  2  Append. 

Descriptors:  'Water  quality,  'Urban  runoff, 
'Storm  water,  'Sampling,  Water  pollution.  Water 
pollution  sources.  Pollutants,  Chemicals,  Bacteria, 
Coliforms,  Biochemical  oxygen  demand,  Nitrogen, 
Heavy  metals.  Drainage,  Drainage  systems,  Cities, 
Storms,  Hydrology,  'Denver(CO). 

A  sampling  program  for  nonpoint  source  pollut- 
ants was  initiated  in  Denver,  in  1975.  Some  of  the 
data  collected  and  preliminary  findings  were  pre- 
sented. Tentative  conclusions  drawn  on  limited 
data  from  three  watersheds  were:  (1)  first-flush 
effects  of  storm  runoff  were  not  evident,  and  pol- 
lutant loadings  generally  followed  the  hydrograph 
throughout  the  runoff  period;  (2)  there  was  a 
vague  indication  that  longer  antecedent  dry  peri- 
ods lead  to  higher  pollutant  loads  in  subsequent 
runoff,  but  there  were  exceptions  to  this  as  well; 


and  (3)  in  comparison  with  secondary  effluent  in 
the  same  watersheds,  storm  runoff  gave  much 
lower  mass  loadings  to  the  receiving  waters  for  all 
constituents  except  metals.  Zinc  loadings  were  two 
to  four  times  higher  than  in  secondary  effluent,  and 
lead  was  sometimes  10  to  20  times  higher.  Data 
collection  programs  of  this  type  should  be  accom- 
panied by  immediate  data  analysis  and  evaluation, 
possible  to  include  computer  modeling,  to  redirect 
further  sampling.  (Sims-ISWS) 
W80-06759 


URBAN  RUNOFF  QUALITY:  INFORMATION 
NEEDS, 

Sonnen  (MB.)  Co.,  Inc.,  Walnut  Creek,  CA. 
M.  B  Sonnen. 

Journal  of  the  Technical  Councils  of  the  American 
Society  of  Civil  Engineers,  Vol  106,  No  TCI, 
Proceedings  Paper  15611,  p  29-40,  August  1980.  2 
Tab,  24  Ref,  1  Append. 

Descriptors:  'Water  quality,  'Urban  runoff.  'Re- 
search and  development,  'Planning,  Sampling, 
Runoff,  Storm  runoff,  Cities,  Land  use,  Urbaniza- 
tion, Pollutants,  Water  pollution,  Water  pollution 
sources,  Mathematical  models,  Computer  models, 
Information  needs. 

Current  perceptions  of  runoff  water  quality 
viewed  by  government  and  by  university  and  pri- 
vate scientists  tend  to  be  limited  to  immediate  and 
pressing  regulatory  requirements.  As  a  conse- 
quence, the  true  importance  or  insignificance  of 
urban  runoff  as  a  source  of  damaging  pollution  is 
going  undiscovered.  Current  mathematical  models 
purporting  to  be  theoretically  sound  expressions  of 
urban  runoff  and  land  surface  behavior  were 
shown  to  be  quite  rudimentary,  based  on  statistical- 
ly invalid  information,  and  are  of  questionable  pre- 
dictive value.  Newer  planning  methods  are  needed 
on  which  to  base  decisions  about  costly  pollution 
control  alternatives.  These  methods  can  be  forth- 
coming only  through  derivation  of  more  compre- 
hensive theory  and  by  its  proof  in  turn  by  more 
comprehensive  sampling  Many  information  gaps, 
which  were  considered,  should  be  filled.  Limited, 
though  perhaps  still  quite  expensive,  pilot  pro- 
grams of  sampling  were  proposed.  (Sims-ISWS) 
W80-O6760 


FLOW-DRIVEN  WATER  QUALITY  SIMULA- 
TION MODELS, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

M.  S.  Farrimond,  and  J.  A.  R.  Nelson. 
Water  Research,  Vol  14,  No  8,  p  1157-1168,  1980. 
7  Fig,  1 1  Tab. 

Descriptors:  'Water  quality.  'Flow.  'Rivers, 
'Canals.  'Model  studies,  Mathematical  models, 
Simulation  analysis,  Computer  models,  Stream- 
flow.  Pumping,  Water  pollution.  Water  pollution 
sources.  Pollutants,  Path  of  pollutants,  Biochemi- 
cal oxygen  demand.  Chlorides.  Ammonia.  Nitrates. 
•River  Severn(England),  'England. 

A  method  was  presented  for  simulating  the  gross 
changes  in  river  water  quality  which  may  result 
from  natural  variations  in  flow,  systematic  changes 
to  the  flow  regime  as  a  whole,  or  major  changes  in 
discharge  quality.  The  mathematical  model  de- 
scribed, once  calibrated,  requires  historic  flow  data 
which  cover  the  range  of  conditions  of  interest;  for 
example,  a  typical  drought  year.  Applications  were 
described  in  which  the  model  was  used  on  a  desk- 
top mini-computer  to  produce  medium  and  long 
term  predictions  of  river  quality  under  a  variety  of 
flow  regimes  and  to  investigate  the  effects  on 
water  quality  of  a  new  reservoir.  (Sims-ISWS) 
W80-06771 


THE  EQUITABLE  APPROACH  TO  POLLU- 
TION CONTROL  MANAGEMENT  IN  THE 
THAMES  ESTUARY, 

Metropolitan  Pollution  Control-Thames  Water, 
London  (England). 

A.  G.  Cockburn.  R.  W  Griggs,  and  P  J.  Lloyd. 
Water  Research.  Vol  14,  No  8,  p  1119-1124.  1980 
5  Fig,  4  Tab.  5  Ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Descriptors:  *Water  pollution  control,  'Rivers, 
•Estuaries,  'Management,  Water  pollution,  Water 
pollution  sources,  Water  quality,  Water  quality 
control,  Sewage  effluents,  Industrial  wastes,  Storm 
runoff,  Dissolved  oxygen,  Biochemical  oxygen 
demand,  Tidal  waters,  Planning,  'Thames 
Estuary(England),  'Thames  River(England). 

Wood  and  Cockburn  outlined  the  theory  of  an 
equitable  approach  to  pollution  control.  In  order 
to  use  this  approach,  the  pollution  budget  for  the 
stretch  of  river  must  be  defined,  and  this  budget 
must  be  distributed  equitably  among  the  discharg- 
ers. The  equitable  approach  assumes  that  all  dis- 
chargers have  an  equal  right  to  a  share  of  the 
budget  proportional  to  the  potential  load  which 
would  have  been  discharged  were  no  treatment 
given.  This  paper  extended  the  theory  into  practice 
and  discussed  some  of  the  advantages  and  prob- 
lems in  the  Thames  Estuary.  The  dissolved  oxygen 
pollution  budget,  based  on  quality  objectives  for 
the  Thames,  was  defined  and  was  distributed  equi- 
tably among  the  dischargers.  In  setting  the  equita- 
ble allowances  it  is  clear  that  other  restraints  pre- 
vent the  freshwater  rivers  from  using  their  full 
allowance,  and  this  becomes  available  for  other 
dischargers;  further,  it  is  difficult  to  properly  as- 
cribe allowances  for  nonpoint  discharges  and 
storm  discharges.  Because  the  setting  of  the  pollu- 
tion budget  and  the  equitable  approach  use  two 
different  bases,  they  are  not  necessarily  compatible, 
and  therefore  in  the  Thames  a  purely  equitable 
approach  would  result  in  some  failure  to  meet  the 
objectives.  A  method  for  overcoming  the  problem 
was  set  out  in  the  paper.  When  compatibility  be- 
tween equitability  and  the  quality  objectives  has 
been  achieved,  required  discharge  standards  can  be 
calculated.  (Sims-ISWS) 
W80-06772 


BEHAVIOUR  OF  12  INSECTICIDES  IN  SOIL 
AND  AQUEOUS  SUSPENSIONS  OF  SOIL  AND 
SEDIMENT, 

Malaysian  Agricultural  Research  and  Develop- 
ment Inst.,  Selangor. 

M.  S.  Sharom,  J.  R.  W.  Miles,  C.  R.  Harris,  and  F. 
L.  McEwen. 

Water  Research,  Vol  14,  No  8,  p  1095-1100,  1980. 
6  Fig,  4  Tab,  15  Ref. 

Descriptors:  'Behavior,  'Insecticides,  'Soils, 
'Sediments,  Laboratory  tests,  Adsorption,  Solubil- 
ity, Pesticides,  Organic  pesticides,  Chlorinated  hy- 
drocarbon pesticides,  Pollutants,  Path  of  pollut- 
ants, Water  pollution,  Agriculture,  Agricultural 
chemicals. 

The  behavior  of  12  insecticides  in  soil  and  aqueous 
suspensions  of  soil  and  sediment  was  studied  in  the 
laboratory.  Insecticides  used  were  representative 
of  the  organochlorine,  organophosphorus,  and  car- 
bamate groups.  Tests  were  conducted  using  three 
soils  and  a  stream  sediment.  The  order  of  adsorp- 
tion on  soil  was  DDT  greater  than  leptophos 
greater  than  dieldrin  greater  than  endrin  greater 
than  ethion  greater  than  chlorpyrifos  greater  than 
lindane  greater  than  parathion  greater  than  dia- 
zinon  greater  than  carbaryl  greater  than  carbo- 
furan  greater  than  mevinphos.  Organic  soil  had  the 
greatest  adsorptive  capacity  greater  than  stream 
sediment  greater  than  Beverly  sandy  loam  greater 
than  Plainfield  sand.  Desorption  and  mobility  of 
the  insecticides  increased  with  increasing  solubility 
of  the  insecticides  in  water,  even  though  the  insec- 
ticides tested  were  very  different  in  chemical  struc- 
ture. The  results  indicated  that  adsorption,  desorp- 
tion, and  mobility  of  insecticides  in  soil  and  water 
will  be  dependent  to  a  large  extent  on  the  nature  of 
the  adsorbents  and  water  solubility  of  the  insecti- 
cides. (Sims-ISWS) 
W80-06773 


PERSISTENCE     OF     12     INSECTICIDES     IN 
WATER, 

Malaysian  Agriculture  Research  and  Development 

Inst.,  Selangor. 

M.  S.  Sharom,  J.  R.  W.  Miles,  C.  R.  Harris,  and  F. 

L.  McEwen. 

Water  Research,  Vol  14,  No  8,  p  1089-1093,  1980. 

4  Fig,  1  Tab,  24  Ref. 


Descriptors:  'Persistence,  'Insecticides,  'Aqueous 
solutions,  Laboratory  tests,  Pesticides,  Organic 
pesticides,  Chlorinated  hydrocarbon  pesticides, 
Chemical  degradation,  Microbial  degradation,  Bio- 
degradation,  Pollutants,  Path  of  pollutants,  Water 
pollution,  Agriculture,  Agricultural  chemicals. 

The  relative  importance  of  chemical  and  biological 
processes  in  the  degradation  of  12  insecticides  in 
water  was  studied  by  comparing  their  persistence 
in  four  types  of  water:  natural,  distilled,  sterilized 
natural,  and  sterilized  distilled.  DDT,  lindane,  and 
parathion  disappeared  fairly  quickly  in  the  natural 
water,  but  were  very  persistent  in  the  other  types 
indicating  the  importance  of  microbial  action  in 
their  degradation.  There  was  little  indication  of 
chemical  degradation  of  any  of  the  organochlorine 
(OC)  insecticides.  The  four  compounds  most  stable 
in  water  were  dieldrin,  endrin  (OCs),  ethion,  and 
leptophos  (organo-phosphorus  (OP)  insecticides). 
Generally  the  other  OP  insecticides  and  both  car- 
bamates disappeared  from  all  four  types  of  water, 
demonstrating  that  chemical  processes  played  a 
major  role  in  their  degradation,  with  biological 
processes  having  a  secondary  role  for  chlorpyrifos, 
diazinon,  and  carbaryl.  The  observed  order  of  per- 
sistence after  8  weeks  in  natural  water  was  dieldrin 
greater  than  endrin  greater  than  ethion  greater 
than  leptophos  greater  than  lindane  greater  than 
chlorpyrifos  greater  than  diazinon  greater  than 
mevinphos  greater  than  carbofuran  greater  than 
DDT  greater  than  carbaryl  greater  than  parathion. 
The  random  occurrence  of  the  chemical  types  in 
this  list  demonstrates  that  generalization  on  persis- 
tence in  the  environment  cannot  be  made  on  the 
basis  of  chemical  structure.  (Sims-ISWS) 
W 80-06774 


ASPECTS  OF  THE  AQUATIC  CHEMISTRY  OF 
CADMIUM  AND  ZINC  IN  A  HEAVY  METAL 
CONTAMINATED  LAKE, 

Rutgers-The   State   Univ.,   New   Brunswick,   NJ. 

Water  Resources  Research  Inst. 

B.  K.  Shephard,  A.  W.  Mcintosh,  G.  J.  Atchison, 

and  D.  W.  Nelson. 

Water  Research,  Vol  14,  No  8,  p  1061-1066,  1980. 

3  Fig,  4  Tab,  23  Ref.  NSF  GI-35106. 

Descriptors:  Lakes,  Streams,  'Water  pollution, 
'Heavy  metals,  'Water  chemistry.  Sampling,  Pol- 
lutants, Path  of  pollutants,  Pollutant  identification, 
•Cadmium,  'Zinc,  Ions,  Dissolved  solids,  Suspend- 
ed solids,  Hardness(Water),  Dissolved  oxygen, 
Alkalinity,  Hydrogen  ion  concentration,  Oxida- 
tion-reduction potential,  Chlorides,  Sulfates,  Water 
quality,  Indiana,  'Palestine  Lake(IN),  'Williamson 
Ditch(IN). 

Concentrations  of  the  heavy  metals  cadmium  (Cd) 
and  zinc  (Zn)  were  determined  at  several  sites  in 
Palestine  Lake,  Indiana,  and  in  the  stream  (Wil- 
liamson Ditch)  which  transports  metal-bearing 
wastes  to  the  lake.  Average  dissolved  Cd  and  Zn 
concentrations  in  the  lake  were  as  high  as  17.3 
micrograms/liter  and  293  micrograms/liter,  re- 
spectively, while  corresponding  suspended  levels 
were  30.3  micrograms  Cd/liter  and  270  micro- 
grams Zn/liter.  Average  levels  of  both  Cd  and  Zn 
in  the  dissolved  fraction  exceeded  those  in  the 
suspended  fraction,  except  at  one  site  in  the  lake 
where  suspended  Cd  was  higher.  During  anaerobic 
conditions  occurring  in  lake's  hypolimnion,  a 
marked  decrease  in  the  dissolved  fraction  and  con- 
comitant increase  in  the  suspended  fraction  of  both 
Cd  and  Zn  were  noted.  A  cadmium-specific  ion 
electrode  was  used  to  determine  the  chemical 
forms  of  dissolved  Cd  present  in  the  lake.  Free 
Cd(2  +  )  was  the  dominant  form;  however,  Cd- 
organic  complexes  sometimes  comprised  a  signifi- 
cant portion  of  the  total  dissolved  Cd.  (Sims- 
ISWS) 
W80-06775 


HYDROLOGIC  AND  WATER-QUALITY  AP- 
PRAISAL OF  SOUTHEAST  NASSAU  COUNTY, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

H.  F.  H.  Ku,  and  D.  J.  Sulam. 

Nassau    County    Department    of    Public    Works, 

Long  Island  Water  Resources  Bulletin   13,   1979. 


129  p,  29  Fig,  14  Tab,  30  Ref,  2  Append. 

Descriptors:  'Water  quality,  'Groundwater, 
'Water  pollution  sources,  'Sewerage,  'New  York, 
Aquifer  characteristics,  Water  levels,  Streamflow, 
Low  flow,  Pumping,  Water  wells,  Water  supply, 
Chemical  analysis,  Nitrates,  Cesspools,  Septic 
tanks,  Long  Island(NY),  'Nassau  County(NY), 
Surface-ground  water  relationships. 

A  regional  sewerage  system  under  construction  in 
southeast  Nassau  County  is  expected  to  affect 
ground-water  levels,  ground-water  quality,  and 
volume  of  streamflow.  In  the  central  part  of  the 
area  to  be  sewered,  nitrate  (as  N)  concentrations  in 
the  water-table  aquifer  generally  exceed  10  milli- 
grams per  liter  (mg/L).  Where  the  unsaturated 
zone  exceeds  30  feet  in  thickness,  almost  all  nitro- 
gen species  in  water  are  in  the  form  of  nitrate.  In 
the  southern  part  of  the  area,  where  the  unsaturat- 
ed zone  is  thin,  ammonium  concentration  is  higher 
than  elsewhere.  In  the  southern  part  of  an  adja- 
cent, sewered  area,  the  average  median  concentra- 
tion of  ammonium  (as  N)  is  approximately  0. 1  mg/ 
L;  in  the  unsewered  area  it  is  2.4  mg/L.  The 
higher  dissolved-oxygen  concentration  in  the 
sewered  area  is  attributed  to  the  interception  of 
sewage  by  sewers.  Streamflow  characteristics  in 
the  sewered  area  indicate  that  sewerage  has  signifi- 
cantly reduced  streamflow;  similar  reductions  are 
expected  in  the  unsewered  area  after  the  comple- 
tion of  sewerage.  In  the  sewered  area,  median 
nitrate  (as  N)  concentration  of  streamflow  is  1.7 
mg/L,  whereas  in  the  unsewered  area,  it  is  6.6  mg/ 
L.  (USGS) 
W80-06805 


THE  RELATIVE  SIGNIFICANCE  OF  U.S.  IN- 
DUSTRIAL HEAVY  METAL  LOADS  TO  THE 
GREAT  LAKES, 

Great  Lakes  Basin  Commission,  Ann  Arbor,  MI. 
R.  A.  C.  Sullivan,  D.  J.  Scheflow,  and  W.  C. 
Sonzogni. 

Great  Lakes  Environmental  Planning  Study  Con- 
tribution No  16,  May  1980.  42  p,  6  Tab,  13  Ref. 

Descriptors:  Industrial  water,  'Wastewater  pollu- 
tion, 'Great  Lakes,  Metals,  'Heavy  Metals,  Point 
Source  Pollution,  'Industrial  wastes,  Industrial  ef- 
fluents, Water  pollution,  Water  quality  control, 
Evaluation. 

Information  on  late  1970's  loadings  of  heavy 
metals  obtained  from  Michigan  and  Wisconsin  in- 
dustrial sources  reveals  that,  when  compared  with 
inputs  from  other  sources,  industrial  inputs  are 
relatively  small.  The  heavy  metals  load  from 
Michigan  and  Wisconsin  industrial  sources  is  only 
slightly  less  than  the  loadings  estimated  for  the 
states'  municipal  sewage  treatment  facilities  (mid- 
1970's  conditions).  In  the  future,  the  industrial  load 
will  likely  become  more  significant,  relative  to  the 
municipal  input,  as  phosphorus  removal  techniques 
come  online  or  are  upgraded  at  the  major  plants, 
and  as  industrial  pretreatment  requirements  are 
implemented.  The  metals  load  contributed  by 
Michigan  and  Wisconsin  industries  was  determined 
to  be  substantially  less  than  the  load  estimated  to 
be  contributed  by  atmospheric  deposition  to  Lakes 
Superior,  Michigan,  Huron  and  Erie.  With  the 
exception  of  copper  loading  to  Lake  Erie,  esti- 
mates of  metals  loading  from  urban  and  rural 
runoff  in  Michigan  and  Wisconsin  are  consistently 
greater  than  metal  loads  from  these  states'  industri- 
al sources.  With  the  exception  of  Lake  Erie,  the 
average  annual  lead  input  to  the  lakes  from  shore- 
line erosion  is  greater  than  the  total  load  from  both 
municipal  and  industrial  point  sources  in  Michigan 
and  Wisconsin. 
W  80-068 16 


NEAR  FIELD  MIXING  OF  STAGED  DIFFUS- 
ER, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W80-06819 


HEXACHLOROBENZENE:  ITS  VAPOR  PRES- 
SURE AND  VAPOR  PHASE  DIFFUSION  IN 
SOIL, 
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California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  J.  Farmer,  M.  S.  Yang,  J.  Letey,  and  W.  F. 
Spencer. 

Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  676-680,  July-August  1980.  7  Fig,  2  Tab, 
15Ref.  EPA  68-03-2014. 

Descriptors:  'Industrial  wastes,  *Vapor  pressure, 
•Soil  properties,  'Laboratory  tests,  Soil  water, 
Diffusion,  Soil  science,  Porosity,  Organic  com- 
pounds, Analytical  techniques,  Methodology,  Test- 
ing procedures,  Soil  density,  Data  collections, 
Thermal  properties,  Temperature,  Instrumentation, 
Hexachlorobenzene,  Heat  of  vaporization. 

Hexachlorobenzene  (HCB)  is  of  interest  because 
large  quantities  are  produced  as  a  byproduct  of  the 
chlorinated  solvent  industry.  Land  disposal  is  one 
means  of  handling  this  industrial  waste.  Hexachlor- 
obenzene is  chemically  stable,  resistant  to  micro- 
bial decomposition,  nearly  insoluble  in  water,  and 
has  a  moderate  vapor  pressure.  Therefore,  HCB 
will  move  in  soils  primarily  by  vapor  phase  diffu- 
sion. Negligible  transport  in  moving  water  will 
take  place.  The  vapor  pressure  of  HCB,  measured 
with  the  gas  saturation  technique,  was  related  to 
the  temperature  by  the  equation  log  p  =  12.94  - 
(5279/T)  giving  HCB  vapor  pressure  values  from 
0.0000042  to  0.000224  mm  Hg  over  the  tempera- 
ture range  15  to  45  C.  The  heat  of  vaporization  of 
HCB  was  calculated  to  be  24.2  kcal/mol.  Vapor 
pressure  data  were  used  to  measure  the  vapor 
phase  diffusion  of  HCB  in  soil  using  a  vapor- 
diffusion  cell.  The  steady-state  vapor  diffusion  of 
HCB  in  soil  was  directly  related  to  soil  air-filled 
porosity  and  was  therefore  greatly  reduced  by 
increased  soil  bulk  density  and  increased  soil  water 
content.  The  apparent  steady-state  HCB  diffusion 
coefficient  was  linearly  related  to  the  soil  porosity 
term.  The  calculated  diffusion  coefficient  in  air  for 
HCB  was  10,000  sq  cm/day.  (Humphreys-ISWS) 
W80-06836 


FACTORS  INFLUENCING  OXYGEN  CON- 
SUMPTION RATES  IN  FLOODED  SOILS, 

Agricultural  Research  and  Education  Center,  San- 
ford,  FL.  Inst,  of  Food  and  Agricultural  Sciences. 
For  primary  bibliographic  entry  see  Field  2G. 
W80-06838 


UPWELLING  IN  A  NEARSHORE  MARINE 
ECOSYSTEM  AND  ITS  BIOLOGICAL  IMPLI- 
CATIONS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

For  primary  bibliographic  entry  see  Field  2L. 
W80-06847 


SEEPAGE     FLOW     IN     EXTREMELY     THIN 
AQUIFERS, 

Bochum  Univ.  (Germany,  F.R.).  Inst,  fuer  Kon- 

strucktiven  Ingenieurban. 

For   primary   bibliographic   entry   see   Field   2G. 

W80-06867 


FINITE  ELEMENT  SOLUTIONS  FOR  UNCON- 
FINED  AQUIFER  POLLUTION  FROM  SUR- 
FACE RECHARGE, 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia). 

R.  E.  Volker,  I.  A.  Dawson,  and  V.  Guvanasen. 
In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  2.137-2.146,  1980.  4  Fig,  2  Tab,  12  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Water  pollution,  'Aquifers,  'Re- 
charge, 'Model  studies,  Mathematical  models. 
Finite  element  analysis,  Groundwater,  Ground- 
water movement,  Pollutants,  Path  of  pollutants, 
Laboratory  tests. 

Pollution  of  groundwater  can  occur  under  a  wide 
variety  of  conditions  and  may  require  considera- 
tion of  factors  such  as  saturated  or  unsaturated 
flow,   conservative   on   nonconservative   contami- 


nants, and  the  effect  of  contaminant  concentration 
on  fluid  properties.  The  work  that  was  described  in 
this  paper  involved  the  movement  of  a  conserva- 
tive contaminant  in  saturated  unconfined  flow 
where  the  density  of  the  fluid  is  dependent  upon 
contaminant  concentration.  Pollution  originates 
from  a  surface  water  source  recharging  the  uncon- 
fined aquifer  at  the  water  table,  and  the  recharge 
source  is  assumed  to  be  long  enough  for  two- 
dimensional  flow  to  occur  in  a  vertical  section  of 
the  aquifer.  Mass  transport  in  the  unsaturated  zone 
was  assumed  negligible.  This  paper  gave  results 
obtained  from  a  finite  element  model  and  included 
some  experimental  results  for  comparison  pur- 
poses. (See  also  W80-06858)  (Sims-ISWS) 
W80-06874 


AN  EXPANDED  SOLUTE  TRANSPORT 
MODEL  FOR  SIMULATING  GROUNDWATER 
CONTAMINATION  EPISODES, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

A.  A.  Jennings,  J.  W  Male,  and  D.  D.  Adrian. 
In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  2.147-2.156,  1980.  3  Fig,  6  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Water  pollution,  'Industrial  wastes, 
•Chemicals,  'Solutes,  'Model  studies,  Mathemat- 
ical models,  Soil  contamination,  Soil  water.  Soil 
water  movement,  Pollutants,  Path  of  pollutants. 
Groundwater,  Solute  transport. 

Contaminants  escaping  from  industrial  waste  dis- 
posal sites  pose  a  serious  threat  to  our  subsurface 
water  resources.  Many  past  chemical  disposal 
schemes  were  ill-considered,  and  current  land  dis- 
posal practices  are  less  than  ideal.  The  magnitude 
and  eventual  consequences  of  these  practices  are 
just  beginning  to  make  their  full  presence  felt.  The 
analysis  of  subsurface  contamination  by  industrial 
chemicals  intensifies  the  difficulties  innate  to 
groundwater  quality  simulation.  Very  high  con- 
centrations of  acids,  bases,  and  aqueous  or  nona- 
queous solutions  carrying  hosts  of  trace  constitu- 
ents have  been  found  escaping  to  the  subsurface. 
Concentrations  are  often  extreme  enough  to  alter 
the  physical  properties  of  any  water  they  burden 
Furthermore,  because  of  the  diversity  and  sophisti- 
cation of  industrial  chemcials,  there  is  always  great 
potential  for  interactions  between  solutes,  and 
among  these  and  the  solid  phase.  To  aid  in  the 
analysis  of  chemical  contamination  episodes,  an 
experimental  simulation  was  developed.  This  was 
posed  as  a  coupled  system  of  models  to  simulta- 
neously resolve  for  solvent  transport,  solute  trans- 
port, and  solid  phase  mass  accumulation.  The 
model  was  designed  to  accommodate  anisotropy 
and  inhomogeneity  with  respect  to  both  solvent 
conductivity  and  solute  attenuation  capacity.  All 
physical  properties  were  treated  as  functions  rather 
than  constants  and  a  very  general  system  of  bound- 
ary conditions  has  been  provided.  (See  also  W80- 
06858)  (Sims-ISWS) 
W80-06875 


COLLOCATION  FORMULATIONS  FOR  THE 
FINITE  ELEMENT  ANALYSIS  OF  TIDAL  AND 
TRANSPORT  PROCESSES  IN  ESTUARIES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  of  Structur- 
al and  Numerical  Mechanics. 
For  primary  bibliographic  entry  see  Field  2L. 
W80-06877 


MODELLING  OF  LANDFILL  LEACHATE  MI- 
GRATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  F.  Sykes,  and  G.  J.  Farquhar. 
In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford.  May  19-23. 
1980.  p  2.249-2.259.  1980.  5  Fig,  7  Ref.  Science  and 
Education  Administration,  New  Orleans.  LA. 

Descriptors:  'Leaching,  'Leachate,  'Landfills, 
•Model  studies,  Mathematical  models.  Finite  ele- 
ment analysis.  Numerical  analysis,  Simulation  anal- 


ysis, Groundwater,  Groundwater  movement.  Pol- 
lutants, Path  of  pollutants,  Water  pollution,  Soil 
contamination,  Adsorption,  Biodegradation, 
Chemical  oxygen  demand. 

Research  in  recent  years  has  seen  the  development 
of  many  mathematical  models  capable  of  the  analy- 
sis of  flow  and  contaminant  transport  in  porous 
media.  In  this  study,  the  data  base  developed  for 
the  Canadian  Forces  Base  (CFB)  Borden  landfill 
site  was  used  to  develop  a  deterministic  modeling 
procedure  for  the  analysis  of  contaminant  migra- 
tion. The  model  used  was  based  on  the  finite 
element  method  and  was  capable  of  the  analysis  of 
both  conservative  and  attenuating  species  in  vari- 
ably saturated  cross-sections  as  well  as  two-dimen- 
sional plan  domains  Leaching  and  the  attenuation 
processes  of  biodegradation  and  adsorption  were 
modeled.  (See  also  W80-06858)  (Sims-ISWS) 
W80-06884 


A  FINITE  ELEMENT  MODEL  INCORPORAT- 
ING CHARACTERISTICS  FOR  THE  DIFFU- 
SION-CONVECTION EQUATION, 

British  Columbia  Univ.,  Vancouver. 

E.  Varoglu. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 

Preprints  of  the  Third  International  Conference  (2 

Vol.),  Mississippi  University,  Oxford,  May  19-23, 

1980.  p  3.3-3.19,  1980.  9  Fig,21  Ref   Science  and 

Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Fluid  mechanics,  'Diffusion,  'Con- 
vection, 'Model  studies,  Mathematical  models, 
Finite  element  analysis,  Flow,  Streamflow,  Pollut- 
ants. Path  of  pollutants.  Water  pollution,  Air  pollu- 
tion, Mass  transfer,  Heat  transfer,  Mixing,  Analyt- 
ical techniques,  Diffusion-convection  equation. 

In  recent  years,  numerical  solutions  of  the  diffu- 
sion-convection equation  have  attracted  consider- 
able attention  due  to  the  increasing  interest  in 
simulation  of  mass  and  heat  transport  phenomena 
in  fluid  mechanics.  Various  methods  based  on 
finite  differences  in  space  and  time  and  a  combina- 
tion of  finite  elements  in  space  and  finite  differ- 
ences in  time  for  solving  the  diffusion-convection 
equation  are  available  in  the  literature.  For  several 
conventional  finite  element  solutions,  it  has  been 
demonstrated  that  neither  higher  order  finite  ele- 
ments nor  higher  order  integration-schemes  in  time 
eliminate  the  numerical  difficulties  encountered  in 
convection-dominated  flow  problems.  A  new  finite 
element  method  has  been  developed  for  the  solu- 
tion of  the  diffusion-convection  equation  in  one- 
space  dimension  which,  in  the  limit,  will  degener- 
ate into  efficient  solutions  for  either  the  pure  con- 
vection problem  or  the  pure  diffusion  problem 
The  method  employs  space-time  elements  with 
edges  joining  the  nodes  at  subsequent  time  levels 
oriented  along  the  characteristics  of  the  associated 
pure  convection  equation.  In  this  paper  in  order  to 
facilitate  the  understanding  of  the  basic  ideas,  a 
discussion  of  the  method  for  the  diffusion-convec- 
tion equation  in  one-space  dimension,  together 
with  the  generalization  of  the  method  into  two- 
spatial  dimensions  were  presented.  The  accuracy 
and  utility  of  the  method  were  demonstrated  by 
solving  two  examples,  and  some  of  the  numerical 
results  were  compared  with  the  exact  solutions. 
(See  also  W80-06858)  (Sims-ISWS) 
W80-06886 


ALTERNATING  DIRECTION  COLLOCATION 
SOLUTION  TO  THE  TRANSPORT  EQUA- 
TION, 

Princeton  Univ.,  NJ.  Dept  of  civil  Engineering. 
M  A.  Celia,  G.  F.  Pinder,  and  L  J.  Hayes 
In:  Finite  Elements  in  Water  Resources,  Volume  1: 
Preprints  of  the  Third  International  Conference  (2 
Vol.),  Mississippi  University,  Oxford,  May  19-23. 
1980.  p  3.36-3.48,  1980.  5  Fig.  6  Ref.  Science  and 
Education  Administration.  New  Orleans.  LA 

Descriptors:  'Diffusion,  'Convection,  'Path  of 
pollutants.  'Model  studies.  Mathematical  models. 
Equations.  Finite  element  analysis.  Mathematics, 
Numerical  analysis.  Computer  models.  Computer 
programs.  Analytical  techniques.  Transport  equa- 
tion. 
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Effects  Of  Pollution— Group  5C 


The  purpose  of  this  paper  was  to  present  an  effi- 
cient numerical  scheme  for  the  solution  of  the 
multidimensional  convective-diffusive  transport 
equation.  The  scheme  incorporated  the  computa- 
tional efficiency  of  an  orthogonal  collocation  ap- 
proximation and  an  alternating  direction  solution 
procedure.  The  collocation  method  of  numerical 
solution  has  been  widely  used  in  chemical  engi- 
neering, where  the  governing  equations  are  often 
strongly  nonlinear.  Recently  Frind  and  Pinder  and 
Pinder,  Frind,  and  Celia  have  applied  the  colloca- 
tion method  in  conjuction  with  an  isoparametric 
finite  element  formulation.  They  reported  a  signifi- 
cant reduction  in  equation  generation  time,  as  com- 
pared with  a  Galerkin  formulation  of  comparable 
accuracy.  However,  while  the  collocation  equa- 
tions could  be  formulated  much  more  quickly,  the 
solution  time  for  the  resulting  matrix  problem 
tended  to  be  similar  to  that  for  the  Galerkin  formu- 
lation. Thus,  if  the  solution  time  is  significantly 
greater  than  the  equation  setup  time,  the  advan- 
tages of  the  collocation  finite  element  scheme 
become  marginal.  While  the  convergence  proper- 
ties of  this  new  scheme  have  been  demonstrated,  it 
was  the  purpose  of  this  paper  to  examine  the 
computational  efficiency  of  this  alternating  direc- 
tion scheme  when  applied  to  the  convective-diffu- 
sive transport  equation.  This  was  accomplished 
through  a  comparative  examination  of  both  the 
execution  time  and  computer  storage  requirements 
for  ADC  and  Galerkin  finite  elements  using  linear 
triangles.  (See  also  W80-06858)  (Sims-ISWS) 
W80-06888 


A  FINITE  ELEMENT  SOLUTION  OF  THE 
ONE-DIMENSIONAL  DIFFUSION-CONVEC- 
TION EQUATION, 

Government  of  Costa  Rica,  San  Jose. 

E.  Blair,  and  J.  M.  Wiggert. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 

Preprints  of  the  Third  International  Conference  (2 
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The  evaluation  of  pollution  levels  in  natural  chan- 
nels has  been  accomplished  through  the  normal 
laboratory  practices  together  with  empirical  and 
closed  form  approximations  to  the  diffusion-con- 
vection equation.  The  diffusion-convection  equa- 
tion in  its  generalized  one-dimensional  form  repre- 
sents a  specific  process,  in  order:  (1)  the  time 
variation,  (2)  the  variation  due  to  the  flow,  (3)  the 
dispersion  effects,  (4)  the  variations  due  to  reac- 
tions with  and/or  within  the  system,  (5)  the  vari- 
ations due  to  nonpoint  sources  (distributed),  and 
(6)  the  variations  due  to  concentrated  sources. 
Several  attempts  have  been  made  to  find  a  numeri- 
cal solution  to  the  diffusion-convection  equation 
through  various  methods.  The  finite  element  for- 
mulation used  in  this  paper  was  based  on  one- 
dimensional  elements;  hence,  the  stream  or  estuary 
is  simulated  by  a  series  of  line  elements.  The  one- 
dimensionai  element  was  chosen  for  simplicity  and 
ease  in  handling,  but  its  choice  means  that  disper- 
sion characteristics  in  the  longitudinal  direction  are 
the  only  ones  considered.  The  finite  element 
method  of  solution  agrees  very  well  with  the 
closed  form  solutions  for  certain  situations.  The 
method  was  successful  in  the  following  cases  for 
the  linear  model:  (1)  steady  and  unsteady  state 
solutions,  (2)  steady  and  unsteady  state  solutions 
without  including  the  point  and  nonpoint  source 
terms,  (3)  steady  state  situation  of  spatially  varied 
flow,  and  even  though  oscillations  became  obvi- 
ous, their  magnitude  was  negligible  and  the  true 
solution  could  easily  be  approximated,  (4)  steady 
state  solution  for  the  point  and  nonpoint  dis- 
charges, (5)  solution  of  the  unsteady  state  instanta- 
neous discharge  of  pollution,  and  (6)  solution  for  a 
stream  with  tributaries,  where  acceptable  answers 
were  found  for  highly  idealized  conditions.  (See 
also  W80-06858)  (Humphreys-ISWS) 
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A  method  was  presented  for  dealing  with  diffusive 
or  convective-diffusive  type  problems  by  formulat- 
ing the  equations  in  a  moving,  deforming  numeri- 
cal coordinate  system.  Hermite  finite  elements 
were  utilized  in  one  space  dimension  with  finite 
difference  in  time,  although  the  method  may  also 
be  used  with  finite  difference  in  space.  Numerical 
coordinate  motion  was  accounted  for  directly  in 
the  governing  equations,  so  that  the  mesh  may 
flow  along  with  and  be  concentrated  in  regions  of 
high  activity,  while  being  stretched  out  where 
attention  is  less  needed.  Mesh  movement  may  be 
arbitrarily  heterogeneous  in  space  and  time,  so  that 
one  may  leave  fixed  boundaries  mathematically 
fixed.  In  the  cases  investigated,  the  moving  mesh 
system  was  programmed  with  only  a  trivial  in- 
crease in  complexity  relative  to  a  fixed  grid  ap- 
proach. Great  accuracy  and  efficiency  resulted, 
with  no  oscillations  in  problems  which  suffered 
significantly  from  this  difficulty  when  treated  by 
otherwise  comparable  fixed  grid  approaches. 
Nothing  in  the  basis  of  the  method  limits  it  to 
linear  or  one-dimensional  applications.  (See  also 
W80-06858)  (Humphreys-ISWS) 
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This  paper  investigated  the  identification  of  param- 
eters in  a  one-dimensional  transport  equation 
which  described  the  state  of  a  scalar  quantity  af- 
fected by  the  motion  of  a  fluid  (water,  air,  etc.). 
This  partial  differential  equation,  also  known  as  the 
convection-diffusion  equation,  represents  numer- 
ous engineering  problems,  some  of  which  are:  pol- 
lutant distribution  in  water  and  air,  temperature 
variation  in  estuaries,  motion  of  one  'colored'  fluid 
in  another  fluid,  etc.  The  use  of  this  equation, 
however,  requires  the  estimation  of  the  physical 
parameters  because  they  are  usually  unkown  at  the 
time  of  the  application  of  the  model  due  to  various 
environmental  influences.  A  finite  element-equa- 
tion error  method  was  utilized  in  constructing  the 
identification  algorithm  used  in  this  study.  It  was 
shown  that  the  use  of  the  finite  element  method  in 
connection  with  the  error  equation  technique 
yields  an  efficient  algorithm  to  identify  the  param- 
eters in  a  convection-diffusion  equation.  The 
method  requires  measured  output  data  at  a  number 
of  locations  in  the  spatial  domain.  Simulation  runs 
have  indicated  that  accuracy  of  the  identification 
method  generally  increases  as  the  distance  between 
tow  output  nodes  is  reduced.  (See  also  W80-06858) 
(Humphreys-ISWS) 
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The  biological  availability  of  PCB  in  soil  sediment 
to  goldfish  (Carrasius  auratus)  was  studied  to  de- 
termine the  effects  of  time  on  PCB  absorption  and 
exudation  and  the  deactivation  of  PCB  by  activat- 
ed carbon.  Goldfish  were  placed  in  six  one-liter 
beakers  in  which  sediment  spiked  with  14C-Aro- 
clor  1254  had  been  added  to  two  samples  of  con- 
taminated soil  and  two  samples  of  uncontaminated 
soil.  Activated  carbon  was  added  to  one  of  the 
contaminated  and  one  of  the  uncontaminated  soil 
samples  and  two  replications  of  carbonless,  un- 
spiked  soils  were  used  as  controls.  Two  goldfish 
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were  pi,  ced  in  each  of  the  beakers  for  5  day 
periods  beginning  1,  6,  and  19  days  after  initially 
preparing  the  treatments.  The  14C  activity  was 
measured  in  the  homogenized  portions  of  the  head 
and  internal  organs  followed  by  the  activity  of  the 
muscle  tissue.  The  fish  was  carefully  swabbed  to 
remove  particulate  matter  and  the  background  14C 
activity  of  the  sediment  and  water  was  measured. 
Activated  carbon  was  found  to  be  90  to  100% 
effective  in  reducing  the  bioavailability  of  14C- 
PCB  to  goldfish  as  measured  in  the  muscle  tissue. 
The  greatest  14C-PCB  uptake  occurred  in  the  first 
24  hours  in  all  tests  and  decreased  thereafter  prob- 
ably due  to  settling  of  the  contaminated  sediment. 
The  14C-PCB  levels  in  the  fish  in  carbon  treated 
systems  leveled  off  after  one  day  while  it  increased 
in  the  noncarbon-tested  systems.  About  half  of  14C 
activity  in  fish  exposed  for  5  days  was  lost  when 
they  were  relocated  to  pure  water  for  5  days. 
(Sidney-lPA) 
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ploea  giganta,  Pteria  colymbus,  Hydroids,  Bucca- 
neer oil  field. 

Alkane  profiles  of  48  benthic  organisms  from  the 
Buccaneer  oil  field  are  reported.  Coral  samples 
contained  biogenic  alkanes  in  the  C22  to  C32 
region  (Koons  et  al  1965).  Hydroid  specimens  ex- 
hibited similar  profiles  which  were  also  ascribed  a 
biogenic  origin.  Samples  of  one  species  of  mollusc, 
Pleuroploea  giganta,  from  the  production  and 
quarters  platforms  contained  petroleum  alkanes, 
while  corresponding  samples  from  the  well  jacket 
did  not  contain  these  compounds.  Some  specimens 
of  another  mollusc,  Pteria  colymbus,  contained 
petroleum  hydrocarbons,  while  there  was  no  evi- 
dence for  petroleum  hydrocarbons  in  any  of  the 
other  species  examined:  Arbacia  unctulata,  Chloeia 
viridis,  Murex  fulvescens,  Pagurus  floridanus,  and 
Fasciolaria  huntena.  Mulluscs  have  been  shown  to 
sequester  petroleum  hydrocarbons  after  long  peri- 
ods of  exposure.  In  the  present  study,  however, 
petroleum  alkanes  were  found  only  in  Pleuroploea 
gigantea  and  Pteria  colymbus,  but  even  in  these 
organisms  such  hydrocarbons  were  generally  pres- 
ent in  concentrations  lower  than  those  of  the  bio- 
genic hydrocarbons.  (Sinha-OEIS) 
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Eggs  of  Pacific  herring,  Clupea  harengus  pallasi, 
collected  from  Prince  William  Sound,  Alaska  were 
exposed  to  Prudhoe  Bay  crude  oil  for  4-144  hours, 
then  returned  to  uncontaminated  seawater  for  fur- 
ther development.  Newly  hatched  larvae  from 
both  control  and  experimental  groups  showed  no 
gross  abnormalities.  Fransmission  electron  micros- 
copy revealed  inter-  and  intracellular  spaces  in 
brain  and  muscle  tissues  of  exposed  organisms  but 
not  in  those  of  controls.  Many  mitochondria  in  the 
body  muscle  of  exposed  organisms  were  swollen, 
some  with  deteriorating  cristae  structure.  (Sinha- 
OEIS) 
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Loeal  stages  and  the  megalops  stage  of  the  mud 
crab,  Rhithropanopeus  harrisii  were  exposed  to 
factorial  combinations  of  salinity,  temperature  and 
chronic,  sublethal  concentrations  of  phenanthrene. 
Respiration  rates  were  determined  for  second  stage 
zoeae,  fourth  stage  zoeae  and  for  the  megalops 
raised  in  the  different  factor  combination.  In  gener- 
al, respiration  rates  of  temperature  acclimated  ani- 
mals were  relatively  temperature-independent.  All 
stages  showed  an  increase  in  respiration  rate  a  low 
salinities  This  increase  occurred  for  all  stages 
tested,  but  was  greatest  in  the  earlier  stages.  Expo- 
sure to  high  sublethal  concentrations  of  phenanth- 
rene usually  resulted  in  an  increase  in  respiration 
rates  over  control  rates.  However,  at  low  phen- 
anthrene concentrations,  the  respiratory  rate 
changes  were  not  always  dose  dependent.  Both  the 
direction  and  magnitude  of  change  from  control 
rates  appeared  to  be  a  function  of  age,  prevailing 
physical  factor  regime,  and  level  of  hydrocarbon 
exposure.  The  interactive  effects  of  temperature, 
salinity,  and  phenanthrene  on  growth  were  more 
consistent.  The  weight  of  controls  increased  with 
salinity.  Animals  exposed  to  phenanthrene  consist- 
ently weighed  less  than  controls  and  low-salinity, 
high  phenanthrene  combinations  produced  the 
smallest  megalopae.  It  is  hypothesized  that  at  low 
salinities,  decreased  growth  is  caused  by  respira- 
tory loss  of  carbon,  and  that  high  phenanthrene 
concentrations  exacerbate  this  effect  possibly  by 
increasing  the  metabolic  cost  of  osmo-regulation  or 
increasing  the  rate  of  membrance  turnover.  (Sinha- 
OEIS) 
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The  relationships  between  the  distribution  of  the 
polychaete  Capitella  capitata,  sediment  type,  total 


organic  matter,  hydrogen  sulfide  concentration, 
and  heavy  metal  contamination  in  an  enclosed 
polyhaline  nontidal  dock  were  reported.  Capitella 
was  most  abundant  in  unstable  coarse  sediments 
characterized  by  low  levels  of  organic  and  sulfide 
pollution  and  was  found  only  in  small  numbers  in 
stable  silt-bearing  substrates  where  high  sulfide 
accumulation,  together  with  large  amounts  of  or- 
ganic matter,  was  likely  to  lead  to  low  oxygen 
availability.  Heavy  metal  accumulations  appeared 
to  have  no  effect  on  the  distribution  of  the  poly- 
chaete. (Sims-ISWS) 
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The  effect  of  various  concentrations  of  three  herbi- 
cides on  underwater  seed  plants  was  investigated. 
The  herbicides  used  were  atrazine  (2-chloro-4-(eth- 
ylamino)-6-(isopropylamino)-s-triazine)),  glypho- 
sate  (N-(phosphono-methyl)  glycine),  and  metribu- 
zin  (4-amino-6-tert-butyl-3-(methylthio)-as-tnazin- 
5(4H)-one).  The  plants  exposed  to  one  or  more  of 
these  herbicides  were  elodea  (Elodea  canadensis), 
wild-celery  or  vallisnena  (Vallisneria  amencana), 
redheadgrass  (Potamogeton  perfoliatus),  Eurasian 
watermilfoil  (Myriophyllum  spicatum),  egeria 
(Egena  densa),  fanwort  or  cabomba  (Cabomba 
carolininiana),  and  milfoil  (Myriophyllum  sp). 
Glyphosate  was  the  least  toxic  of  the  three  herbi- 
cides tested.  The  highest  concentration  tested,  320 
parts  per  billion,  did  not  significantly  inhibit  the 
growth  of  elodea  or  Eurasian  watermilfoil. 
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New   Hampshire  Univ .,  Durham.   Dept.  of  Zoo- 
logy. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-06687 


EUTROPHICATION  STRESS  IN  THE  LITTO- 
RAL ZONE  RESULTING  FROM  SHORELAND 
DEVELOPMENT, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 
H.  B  Gunner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-103087, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Massachusetts  Publication  No  116,  1980.  62  p,  12 
Fig,  7  Tab,  92  Ref.  OWRT-B-058-MASS  (3),  14- 
34-0001-9076. 

Descriptors:  'Eutrophication,  'Littoral,  'Nutri- 
ents, 'Macrophytes,  Myriophyllum  heterophyl- 
lum,  'Nitrification,  'Aquaticmicroflora  distribu- 
tion, 'Shoreland  development.  Microbial  rhizos- 
phere,  Rhizosphere  population.  Hydroxylamine  re- 
lease, Nitrifying  Arthrobacter  sp.,  Inhibition  of 
Chlorella  vulgaris. 

Nutrient  release  by  decomposing  water  milfoil 
tissue  (Myriophyllum  heterophyllum)  and  the 
changes  attendant  upon  nitrification  are  primary 
determinants  in  the  subsequent  distribution  and 
abundance  of  aquatic  microflora.  The  death  and 
decay  of  the  macrophyte  releases  ammonia  and 
phosphate  in  concentrations  sufficient  to  promote 
algal  growth.  The  oxidation  of  ammonia  by  resi- 
dent nitrifiers  exercises  a  striking  impact  on  micro- 
floral  succession.  Nitrification  is  accompanied  bv  a 
decrease  in  pH  and  thereafter  by  a  decline  in  the 
numbers  of  bacteria  and  protozoa.  Subsequently, 
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coincident  with  the  accumulation  of  nitrite  and 
nitrate,  the  numbers  of  the  resident  green  algal 
communities  rise  dramatically.  Bacterial  popula- 
tions associated  with  the  rhizosphere  and  rhizo- 
plane  of  Myriophyllum  heterophyllum  were  found 
to  differ  distinctly  from  that  of  the  adjacent  sedi- 
ments. Higher  populations  of  bacteria  capable  of 
nitrate  reduction  and  ammonification  occurred  in 
the  rhizoplane  and  nitrogen  fixing  (acetylene  re- 
ducing) activity  was  significantly  higher  on  the 
root  surface  than  in  the  sediment.  Higher  popula- 
tions of  bacteria  involved  in  nutrient  transforma- 
tions in  the  rhizoplane  suggest  that  these  have  a 
greater  potential  for  supplying  aquatic  plants  with 
readily  available  nutrients  than  do  the  non-rhizos- 
phere  populations.  The  selective  effects  of  nitrifica- 
tion were  also  found  to  be  due  to  hydroxylamine 
released  by  a  nitrifying  Arthrobacter  sp.  which 
inhibited  the  growth  of  Chlorella  vulgaris.  Non- 
nitrifying  bacterial  isolates  of  lacustrine  origin  did 
not  demonstrate  inhibiting  activity. 
W80-06690 


ACID  MINE  POLLUTION:  EFFECTS  ON  SUR- 
VIVAL, REPRODUCTION  AND  AGING  OF 
STREAM  BOTTOM  MICROINVERTEBRATES, 

Ohio  University,  Athens,  Dept.  of  Zoology. 
W.  D.  Hummon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-103079, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Center,  Ohio  State  University, 
Columbus,  Project  Completion  Report  No  RF 
760851-710801,  1980.  72  p.  OWRT-A-050-OHIO 
(3). 

Descriptors:  *Acid  mine  water,  Effects,  "Toxicity, 
♦Benthos,  *Aquatic  microorganisms,  'Inverte- 
brates, Reproduction,  Respiration,  Animal  physiol- 
ogy, Aging,  Water  pollution  effects. 

Warbug  manometry  was  used  to  assess  the  effect 
of  acid  mine  water  on  respiratory  processes  in 
three  species  of  aquatic  insect  larvae.  Field  collec- 
tions and  laboratory  toxicity  tests  indicated  short 
longevity  under  strong  acid  mine  conditions. 
Mixed  results  were  found  with  respect  to  weight- 
dependent  respiratory  rates.  Sequential  respiration 
determinations,  under  control-control  or  control- 
treatment  fluids,  indicated  that  acid  mine  water  did 
not  consistently  alter  rates.  Animals  maintained  in 
mine  water  until  death  showed  gradual  decreases 
in  respiratory  rates  over  time,  rather  than  stepwise 
drops  that  would  accompany  ionic  interference. 
For  these  species  the  toxic  mode  of  action  of  acid 
mine  water  does  not  appear  to  operate  through 
mechanisms  that  are  detectable  by  respirometry. 
W80-06693 


DISTRIBUTION  AND  BUDGETS  OF  CARBON, 
PHOSPHORUS,  IRON  AND  MANGANESE  IN 
A  FLOODPLAIN  SWAMP  ECOSYSTEM, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

E.  J.  Kuenzler,  P.  J.  Mulholland,  L.  A.  Yarbro, 

and  L.  A.  Smock. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-103061, 

Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 

Water  Resources  Research  Institute,  University  of 

North  Carolina,   Raleigh,   Report   No   157,   May 

1980.  234  p,  47  Fig,  47  Tab.  OWRT-B-1 10-NC  (3), 

14-34-0001-8105. 

Descriptors:  Wetlands,  'Swamps,  'Flood  plains, 
'Nutrients,  'Ecosystems,  'Metals,  Cycling  nutri- 
ents, Phosphorus,  Carbon,  Iron,  Manganese, 
Inflow,  Rainfall  disposition,  Freshwater,  'North 
Carolina,  Bulk  precipitation. 

A  freshwater  floodplain  swamp  ecosystem,  Creep- 
ing Swamp,  on  the  lower  Coastal  Plain  of  North 
Carolina  was  the  site  of  intensive,  coordinated 
studies  of  system  structure  and  functioning  focused 
on  organic  carbon  and  phosphorus.  The  swamp, 
usually  flooded  in  winter  and  early  spring  by 
darkly-colored  water  low  in  conductivity,  pH,  and 
plant  nutrients,  supports  a  typical  deciduous  hard- 
wood bottomland  forest.  The  investigations  em- 
phasized field  measurements  of  the  major  compart- 
ments and  of  the  dominant  fluxes  between  these 


compartments  in  the  natural  swamp  for  two  years. 
In  addition  the  fluxes  of  carbon  and  phosphorus 
into  and  out  of  the  swamp  ecosystem  were  deter- 
mined and  material  budgets  were  constructed.  The 
abundances  of  iron  and  manganese  in  several  phys- 
ical and  chemical  forms  in  water  and  soils  were 
also  measured.  Most  of  the  organic  C  in  the  swamp 
ecosystem  (22  kg.m-2)  was  present  in  living  trees 
and  saplings  (63%),  and  almost  all  of  the  remainder 
occurred  as  swamp  floor  litter,  logs,  and  soil  or- 
ganic matter  (to  25  cm  depth).  Annual  inputs  to  the 
swamp  in  1977  amounted  to  902  g  C.M-2.yr-l  of 
which  21%  was  organic  c  in  stream  flows  into  the 
swamp  and  77%  was  net  primary  productivity  of 
trees,  saplings,  shrubs,  and  herbs.  Most  of  the 
phosphorus  in  the  swamp  ecosystem  (about  39  g 
P.m-2)  was  in  the  upper  25  cm  of  soil  (86%),  with 
the  remainder  mostly  in  above-ground  vegetation. 
Annual  P  input  to  the  ecosystem  (1050-1290  mg 
P.m-2. yr-1)  was  carried  predominantly  by  surface 
waters  (94%),  with  bulk  precipitation  delivering 
the  rest.  Iron  and  manganese  exist  in  swamp  waters 
and  soils  in  a  large  variety  of  physical  and  chemi- 
cal forms  which  change  in  concentration  through 
the  year. 
W80-06694 


THE  EFFECT  OF  ALGAL  INHIBITORS  ON 
HIGHER  PLANT  TISSUES, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 
Botany  and  Plant  Pathology. 
P.  Kugrens. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-102998, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Colorado  Water  Resources  Research  Institute, 
Colorado  State  University  Completion  Report  98, 
July  1980,  26  p,  11  Fig,  25  Ref.  OWRT-A-031- 
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Descriptors:  'Algal  inhibitors,  Effects,  Higher 
plants  tissues,  'Irrigation  water,  'Algae,  Reser- 
voirs, Ponds,  'Colorado,  Bioassay,  Plant  growth, 
Growth  rates,  'Plant  tissues. 

Commonly-occurring  algae  in  Colorado  reservoirs 
and  ponds  were  studied  with  regard  to  inhibitor 
production  and  their  effects  on  higher  plants. 
Seven  algal  genera  that  are  abundant  in  Colorado 
irrigation  waters  were  found  to  have  significant 
effects  on  higher  plants.  The  genera  were  Aphani- 
zomenon,  Microcystis,  Nitzschia,  Hydrodictyon, 
Scenedesmus,  Lyngbya,  and  Anabaena.  A  rapid, 
sensitive  bioassay  system,  using  cultured  radish 
cotyledons  was  developed  to  test  the  inhibitor 
effects.  Growth  was  decreased  significantly  when 
compared  to  controls  and  in  some  cases  resulted  in 
necrotic  areas  on  the  leaf  or  death  of  the  entire 
cotyledon.  Cytological  investigations  with  the 
electron  microscope  also  revealed  sub-cellular 
changes  including  retardation  of  protein  body  deg- 
radation, lack  of  starch  formation,  disruption  of 
proper  photosynthetic  lamellar  (thylakoid)  forma- 
tion in  chloroplasts,  decrease  in  cell  size,  and  retar- 
dation of  vascular  tissue  development.  Depending 
on  the  specific  alga,  their  inhibitors  have  multiple 
effects  on  higher  plant  tissues  and  in  a  natural 
system  could  stress  the  plant,  thus  increasing  their 
susceptibility  to  pathogens. 
W80-06697 


THE  TSESIS  OIL  SPILL.  REPORT  OF  THE 
FIRST  YEAR  SCIENTIFIC  STUDY  (OCTOBER 
26, 1977  TO  DECEMBER,  1978). 
National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Marine  Pollution  As- 
sessment; Stockholm  Univ.  (Sweden).  Asko  Lab.; 
and  Swedish  Water  and  Air  Pollution  Research 
Inst.,  Stockholm. 

For  primary  bibliographic  entry  see  Field  5B. 
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LESSONS    LEARNED    FOR    THE    MANAGE- 
MENT OF  OIL  SPILL  INVESTIGATIONS, 

Swedish  Water  and  Air  Pollution  Research  Inst., 

Stockholm. 

O.  Linden,  R.  Elmgren,  L.  Westin,  and  J. 

Kineman. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 


1978),  p  20-26,  March  1980.  3  Ref. 

Descriptors:  'Research  priorities,  'Oil  spills, 
'Planning,  'Management,  Water  pollution  effects, 
Environmental  effects,  On-site  investigations,  Sam- 
pling, Surveys,  Pollutant  identification,  Baltic  Sea, 
Sweden,  'Tsesis  oil  spill,  'Outer  Continental  Shelf, 
International  cooperation. 

The  Tsesis  oil  spill  study  was  primarily  an  ad  hoc 
planning  effort,  except  for  the  fortunate  existence 
of  an  ongoing  marine  science  program.  It  was  also 
a  unique  experience  on  the  part  of  the  local  scien- 
tists involved--a  typical  situation  for  significant  oil 
spills  that  have  occurred  to  date.  If  the  eventual 
transition  is  to  be  made  from  ad  hoc  planning  to 
contingency  management  of  events  (including  re- 
search) following  the  predictable  and  possibly 
larger  future  spills,  a  determination  of  important 
lessons  to  be  learned  from  each  incident  is  neces- 
sary. A  number  of  these  lessons,  made  apparent 
during  the  Tsesis  study,  are  summarized  for  the 
purpose  of  improving  future  management  of  envi- 
ronmental investigations  of  oil  spills.  These  lessons 
are:  (1)  Funding  sources  need  to  be  identified  in 
advance;  (2)  contingency  research  planning  is 
needed;  (3)  further  development  is  needed  for  sam- 
pling techniques;  and  (4)  the  scope  of  the  scientific 
investigation  must  not  be  limited  administratively. 
(See  also  W80-06738)  (Sinha-OEIS) 
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IMPACT  OF  OIL  ON  THE  PELAGIC  ECOSYS- 
TEM, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

S.  Johansson. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  61-80,  March  1980.  10  Fig,  2  Tab,  23  Ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  'Ecosystems,  Plankton,  Sedimenta- 
tion, Bacteria,  Biomass,  Environmental  effects, 
Seasonal,  'Outer  Continental  Shelf,  Baltic  Sea, 
Sweden,  Pelagic  ecosystems,  'Tsesis  oil  spill. 

Although  the  pelagic  system  was  the  first  to  suffer 
from  the  oil  spill,  the  results  from  this  study  show 
only  minor  effects.  Changes  in  species  composition 
could  not  be  detected  either  in  the  phytoplankton 
or  the  zooplankton  community.  The  phytoplank- 
ton biomass  almost  certainly  increased  in  the  af- 
fected area.  This  is  also  true  of  bacterial  abundance 
which  may  have  been  due  to  decreased  zooplank- 
ton grazing  or  increased  growth  rate.  No  signifi- 
cant differences  in  zooplankton  composition  or 
biomass  could  be  detected,  except  at  station  2 
immediately  after  the  spill  when  two  meas- 
urements from  separate  days  showed  a  drastically 
lowered  biomass.  It  is  known,  however,  that  zoo- 
plankton, when  exposed  to  oil,  either  try  to  escape 
or  enter  a  state  of  'narcosis'.  Either  of  these  mecha- 
nisms could  explain  the  very  low  biomasses  near 
the  wreck.  Perhaps  the  most  interesting  results 
from  the  pelagial  study  were  obtained  from  the 
sediment  traps.  During  the  first  period  of  sediment 
trapping,  very  high  amounts  of  oil  (up  to  0.7%) 
were  recorded  in  the  sedimented  matter.  Sedimen- 
tation of  oil  to  the  benthos  was  calculated  to  be  at 
least  19  tons  for  the  estimated  affected  area  of  42 
sq  km.  It  was  concluded  that  the  effect  on  the 
pelagic  system  was  moderate  and  of  short  duration 
-  within  one  month  all  measured  parameters  were 
essentially  normal.  (See  also  W80-06738)  (Sinha- 
OEIS) 
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NOAA  ACUTE  PHASE  EXPERIMENTS  ON  PE- 
LAGIC AND  SURFACE  OIL, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Marine  Pollution  As- 
sessment. 

J.  Kineman,  and  R.  C.  Clark,  Jr. 
In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 
Scientific  Study  (October  26,   1977  to  December 
1978),  p  83-94,  March  1980.  2  Fig,  2  Tab,  5  Ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  Chemical  analysis,  Weathering  Envi- 
ronmental effects,  'Outer  Continental  Shelf,  Pelag- 
ic oil,  Baltic  Sea,  'Tsesis  Oil  Spill,  Sweden. 
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The  NOAA/OCSEAP  Spilled  Oil  Research 
(SOR)  Team  objectives  were  limited  to  investigat- 
ing the  accommodation  of  oil  in  the  water  column 
below  a  contained  oil  slick,  and  subsequent  down- 
stream decay  Secondly,  to  determine  downstream 
decay,  the  plan  called  for  sampling  at  various 
depths  in  the  water  column,  while  following  a 
parcel  of  water  as  a  'Lagrangian'  drift  study.  The 
original  plan  also  called  for  determining  currents 
and  extracting  water  samples  in  the  field.  Modifica- 
tions were  made  to  the  original  experiment  design 
to  adapt  to  existing  conditions.  It  can  be  concluded 
that  concentrations  of  Tsesis  oil  of  50  to  60  micro 
g/1  were  observed  by  fluorescence  at  1/2  and  1  m 
depths  in  low  mixing  energy  conditions,  below  a 
captured  slick  which  was  fully  emulsified  and 
which  had  weathered  for  2  to  5  days.  This  oil  was 
most  likely  microdispersed  particles  from  the  sur- 
face mousse.  The  oil  in  the  water  column  (as  with 
the  surface  mousse)  bore  great  similarity  in  compo- 
sition with  the  cargo  oil,  except  for  slight  losses  of 
the  lighter  molecules.  This  similarity  can  be  attrib- 
uted to  the  rapid  emulsification  which  retarded 
evaporative  losses  and  other  forms  of  physical 
weathering.  (See  also  W80-06738)  (Sinha-OEIS) 
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IMPACT  OF  OIL  ON  DEEP  SOFT  BOTTOMS, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

R.  Elmgren,  S  Hansson,  U.  Larsson,  and  B. 

Sundelin. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  97-126,  March  1980.  14  Fig,  1  Tab,  35  Ref. 

Descriptors:  'Oil  spills,  *Oil  pollution,  'Water  pol- 
lution effects,  Environmental  effects,  Aquatic  ani- 
mals. Sediments,  'Outer  Continental  Shelf,  Baltic 
Sea,  "Tsesis  Oil  Spill,  Sweden,  Macoma  balthica, 
Halicryptus  spinulosus,  Pontoporiea  affinis. 

The  Tsesis  spill  occurred  in  an  area  where  benthic 
data  have  been  collected  since  1972.  Pre-spill  ma- 
crofauna  data  were  already  available,  while  meio- 
fauna  samples  are  stored  and  will  be  sorted  later  if 
funding  becomes  available.  Considerable  amounts 
of  oil  reached  the  sediment  within  a  week  at  the 
most  heavily  affected  stations,  as  shown  by  sedi- 
ment trap  data.  After  one  month,  oil  analyses  of 
Macoma  balthica  showed  contaimination  with  oil 
at  several  widely  separated  stations.  The  macro- 
fauna  community  responded  drastically  at  station 
20,  and  probable  short-term  effects  were  seen  also 
at  station  21.  The  vagile  macrofauna,  especially  the 
amphipods  died  at  or  emigrated  from  the  most 
affected  station  (No.  20).  The  few  remaining 
gravid  amphipods  showed  an  increased  frequency 
of  abnormal  eggs.  No  reduction  in  abundance  or 
biomass  was  found  in  Macoma  balthica  or  Hali- 
cryptus spinulosus.  All  meiofauna  except  the  nema- 
todes was  drastically  reduced  at  station  20  and  a 
large  kill  of  ostracods  seem  to  have  taken  place 
relatively  soon  after  the  spill.  In  spite  of  these  clear 
ecological  effects,  no  Tsesis  oil  hydrocarbons 
could  be  conclusively  demonstrated  in  the  sedi- 
ments, probably  due  to  inadequate  sampling  meth- 
ods. Neither  the  affected  macrofauna,  nor  the 
meiofauna  showed  any  evidence  of  recovering 
within  the  9-10  month  period  after  the  spill  so  far 
studied.  (See  also  W80-06738)  (Sinha-OEIS) 
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IMPACT  OF  OIL  ON  THE  LITTORAL  ECO- 
SYSTEM: EFFECTS  ON  FUCUS  MACRO- 
FAUNA, 

Swedish  Water  and  Air  Pollution  Research  Inst., 

Stockholm 

M.  Notini. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  129-145,  March  1980.  7  Fig,  2  Tab,  14  Ref. 

Descriptors:  *Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  'Littoral,  Aquatic  animals,  Algae, 
Seaweed,  Environmental  effects.  Ecosystems, 
•Tsesis  Oil  Spill,  *Outer  Continental  Shelf,  Baltic 
Sea,  Sweden,  Fucus  vesiculosus,  Mytilus  edulis. 
Theodoxus  fluviatilis,  Balanus  improvisus, 
Macoma  baltica. 

The  Tsesis  ran  aground  in  shallow,  narrow  waters 
and  large  amounts  of  th  oil  could  not  be  prevented 


from  reaching  the  nearby  shores  during  the  first 
hours  and  days.  Therefore,  extensive  effects  on  the 
littoral  communities  could  be  predicted.  A  drastic 
decrease  of  the  total  Fucus  macrofauna  took  place 
along  the  shore  that  was  first  hit  by  the  oil  spill. 
The  abundance  of  all  macrofauna  species,  with  the 
possible  exception  of  the  barnacle  Balanus  improvi- 
sus, decreased  during  the  acute  phase  at  stations 
affected  by  the  oil.  The  degree  and  duration  of  the 
damage  varied  at  the  different  stations.  This  may 
be  explained  by  the  fact  that  the  oil  reached  some 
stations  5  to  10  days  after  the  oil  spill.  The  data 
presented  here  clearly  demonstrates  drastic  effects 
on  the  animal  life  of  the  Fucus  community.  On  the 
other  hand  recolonization  at  several  stations  start- 
ed soon  after  the  acute  phase.  (See  also  W80- 
06738)  (Sinha-OEIS) 
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IMPACT  OF  OIL  ON  THE  LITTORAL  ECO- 
SYSTEM: EFFECTS  ON  THE  PHYTAL  ECO- 
SYSTEM, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

H.  Kautsky. 

In:  The  TSESIS  Oil  Spill  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  146-161,  March  1980.  3  Fig,  6  Tab,  13  Ref. 

Descriptors:  'Oil  spills,  *Oil  pollution,  'Water  pol- 
lution effects,  'Ecosystems.  Aquatic  plants,  Sea- 
sonal, Environmental  effects.  Littoral,  'Tsesis  Oil 
Spill,  'Outer  Continental  Shelf,  Baltic  Sea. 
Sweden. 

Seven  stations  were  chosen  to  represent  the  entire 
area  contaminated  by  the  Tsesis  oil  spill  Samples 
were  analyzed  for  species  composition,  abundance 
and  biomass.  This  study  has  indicated  a  rapid  re- 
covery of  the  phytal  system.  The  oil  spill  occurred 
at  the  beginning  of  a  season  of  low  activity  in  the 
phytal  zone  The  low  temperature  and  ice  cover 
from  January  to  March  minimize  plant  and  animal 
metabolism  and  growth.  Many  individuals  usually 
die  during  winter  due  to  senescence.  During  these 
3-4  months  of  low  activity,  before  the  spring 
growth  started,  parts  of  the  remaining  oil  in  the 
littoral  were  probably  washed  out  and  the  toxic 
fractions  diluted.  Thus  the  oil  spill  did  not  affect 
the  fauna  and  flora  of  this  system  as  much  as  if  the 
spill  had  occurred  in  the  beginning  of  the  growth 
season,  in  April  to  June  (See  also  W80-06738) 
(Sinha-OEIS) 
W80-06744 


IMPACT  OF  OIL  ON  THE  LITTORAL  ECO- 
SYSTEM: IN  SITU  RESPIRATION  OF  THREE 
LITTORAL  COMMUNITIES  NEAR  THE 
TSESIS  OIL  SPILL, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

B  Guterstom. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  161-165,  March  1980.  1  Fig,  1  Tab.  3  Ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  'Respiration,  Littoral,  Sediments, 
Aquatic  life,  Ecosystems,  Environmental  effects, 
•Outer  Continental  Shelf,  'Tsesis  Oil  Spill.  Baltic 
Sea,  Sweden,  Fucus  vesiculosus,  Mytilus  edulis, 
Macoma  balthica,  Hydrobia  sp. 

In  order  to  determine  if  the  oil  had  affected  the 
community  metabolism,  in  situ  measurements  in 
plastic  bags  were  made  on  three  typical  littoral 
communities  of  the  northern  Baltic:  the  Fucus 
vesiculosus  community,  the  Mytilus  edulis  commu- 
nity, and  the  'shallow  soft  bottoms'  with  Macoma 
balthica  and  Hydrobia  spp.  as  the  dominating  ma- 
crofauna components.  The  results  show  a  typical 
picture  with  relatively  low  respiration  at  this  time 
of  the  year  (November).  Only  the  Fucus  communi- 
ties at  two  oil  polluted  localities  showed  higher 
respiration  than  similar  unpolluted  localities.  An 
increased  respiration  due  to  exposure  to  oil  at 
increasing  concentrations  was  found  in  outdoor 
experiments  with  F.  vesiculosus.  The  shallow  soft 
bottoms  showed  the  same  respiration  at  both  local- 
ities. The  same  was  found  with  Mytilus  from  oil 
polluted  localities  compared  with  mussels  from 
unpolluted  areas.  As  oil  is  still  present  and  is  leach- 
ing out  of  the  bottoms  investigated  here,  the  respi- 


ration of  these  littoral  communities  is  probably 
influenced  to  some  extent.  (See  also  W80-O6738) 
(Sinha-OEIS) 

W80-06745 


IMPACT  OF  OIL  ON  THE  SUPRALITTORAL 
ZONE:  DAMAGE  TO  SHORE  VEGETATION, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

A.  Lindhe. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26.   1977  to  December 

1978),  p  169-172,  March  1980 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  Shores,  Vegetation,  Environmental 
effects,  'Outer  Continental  Shelf,  'Tsesis  Oil  Spill, 
Baltic  Sea,  Sweden. 

This  study  was  not  begun  until  the  middle  of  June 
and  by  then  all  the  affected  coast- 1  line  including 
all  the  fine-grain  sediment  shores  suitable  for  field 
study  had  been  cleaned  up.  In  general  the  plants 
seemed  to  be  astonishingly  little  affected  by  grow- 
ing on  or  in  close  contact  with  heaps  of  oil  on  the 
shores.  This  impression  is  characteristic  of  all  the 
areas  and  different  types  of  oil  studied.  At  places 
with  a  dense  layer  of  oil,  however,  the  plants 
showed  frequent  signs  of  abnormality  or  injury. 
The  following  observations  have  been  made  sever- 
al times  and  are,  with  fair  reliability,  oil-dependent 
Filipendual  ulmaria  and  Lysimachia  vulgaris  were 
very  dwarfish  when  growing  on  soil  heavily  im- 
pregnated with  oil.  Seedlings  of  these  growing 
through  a  thick  layer  of  oil  also  showed  strong 
malformations  Deformities  were  also  observed  in 
Valriana  officinalis  and  Tussilago  farfara  Discolor- 
ation, reminiscent  of  water  shortage,  was  noted  in 
Festuca  rubra,  Agrostis  stolonifera,  Atnplix  latifo- 
lia.  and  Equisetum  arvense  when  the  plants  were 
on  or  close  to  oil  on  the  shore.  Some  specimens 
seemed  less  sensitive  and  Cirsium  arvense  was 
found  on  several  occasions  growing  on  thick  heaps 
of  oil  without  visible  effects.  Although  no  very 
significant  oil-induced  vegetation  damage  could  be 
demonstrated,  one  cannot  however  eliminate  the 
possibility  that  some  effects  will  show  only  after  a 
considerable  time  period.  (See  also  W80-06738) 
(Sinha-OEIS) 
W80-06746 


IMPACT  OF  OIL  ON  THE  SUPRALITTORAL 
ZONE:  EFFECTS  ON  THE  SUPRALITTORAL 
FAUNA, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

M.  Foberg. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  173-189,  March  1980.  4  Fig,  6  Tab,  5  Ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  'Animals,  Snores,  Environmental 
effects.  Seasonal.  'Outer  Continental  Shelf,  Baltic 
Sea,  Sweden,  Wrack  belts,  'Tsesis  Oil  Spill. 

The  importance  of  having  knowledge  on  the  ef- 
fects of  an  oil  spill,  not  only  in  the  water  but  also 
on  the  adjacent  areas  above  the  waterline,  is  quite 
obvious  since  few  investigations  have  been  carried 
out  for  this  purpose,  especially  in  the  Baltic  Sea  In 
order  to  obtain  comparable  samples,  the  wrack  bed 
was  chosen  as  a  sampling  area  as  it  was  a  biotope 
which  occurred  at  several  of  the  stations.  Three 
suprahttoral  stations  close  to  stations  B,  C,  and  D 
and  one  close  to  the  reference  station  G  were 
investigated  during  the  first  two  weeks  of  August 
1978,  over  nine  months  after  the  spill.  Unfortunate- 
ly no  similar  investigation  had  been  made  in  this 
area  either  before  or  directly  after  the  accident. 
The  investigation  indicates  that  the  oil  spill  from 
Tsesis  has  not  had  any  great  and  long  lasting 
negative  effects  on  the  fauna  of  the  wrack  belts  of 
the  shore  It  seemed  to  recover  rather  quickly,  due 
both  to  the  short  generation  time  and  the  vagility 
of  the  animals.  Another  important  factor  was  the 
time  of  the  accident  It  took  place  in  the  late 
autumn  when  many  animals  had  already  left  the 
upper,  most  affected  pan  of  the  ground  in  prepara- 
tion for  hibernation.  (See  also  W80-O6738)  (Sinha- 
OEIS) 
W80-06747 
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IMPACT  OF  OIL  ON  LOCAL  FISH  FAUNA, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 
S.  Nellbring,  S.  Hansson,  G.  Aneer,  and  L.  Westin. 
In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 
Scientific  Study  (October  26,  1977  to  December 
1978),  p  193-201,  March  1980.  4  Fig,  1  Tab,  4  Ref. 

Descriptors:  "Oil  spills,  'Oil  pollution,  *Water  pol- 
lution effects,  *Fish,  Ecosystems,  Environmental 
effects,  Food  chains,  'Outer  Continental  Shelf, 
Baltic  Sea,  'Tsesis  Oil  Spill,  Sweden,  Clupea  har- 
engus  membras,  Sprattus  sprattus. 

From  earlier  echo  sounding  surveys  it  is  known 
that  pelagic  fish  (herring,  Clupea  harengus  mem- 
bras, L.  and  sprat,  Sprattus  sprattus  L.)  are  very 
abundant  in  the  spill  area  during  late  autumn  and 
winter.  It  is  also  known  that  herring  spawn  in  the 
archipelago  in  the  spring  The  analysis  of  herring 
did  not  indicate  any  contamination  by  oil.  The  low 
frequency  of  spawning  by  herring  in  the  affected 
area  may  indicate  effects  of  oil  pollution.  It  may, 
however,  also  be  due  to  the  differences  that  un- 
doubtedly exist  between  the  polluted  and  reference 
areas  as  regards  exposure  and  sediment  type  distri- 
bution on  the  fairly  shallow  bottoms,  where  her- 
ring spawn  was  found.  On  comparison,  it  is  clear 
that  the  hatching  of  herring  eggs  was  less  success- 
ful in  samples  from  the  oil  affected  area.  Significant 
differences  also  between  samples  from  within  the 
polluted  area  may,  however,  indicate  that  factors 
other  than  oil  pollution  may  have  influenced 
hatching  rate.  One  such  factor  was  the  fungal 
infection  of  the  roe.  In  the  spring  after  the  oil  spill, 
hardly  any  adult  Gammarids  were  present  in  the 
polluted  area.  It  is  therefore  possible  that  their 
absence  led  to  increased  fungal  attack  on  fish  roe. 
(See  also  W80-06738)  (Sinha-OEIS) 
W80-O6748 


LABORATORY  STUDIES  CARRIED  OUT  IN 
CONNECTION  WITH  THE  SPILL:  RESPIRA- 
TION MEASUREMENTS  ON  THE  MUSSEL 
MYTILUS  EDULIS, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

S.  Hansson. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,   1977  to  December 

1978),  p  205-209,  March  1980.  1  Fig,  2  Tab,  3  Ref. 

Descriptors:  *Oil  spills,  *Oil  pollution,  'Water  pol- 
lution effects,  'Respiration,  Aquatic  animals,  Mus- 
sels, Clams,  Environmental  effects,  Testing,  Sam- 
pling, 'Outer  Continental  Shelf,  'Tsesis  Oil  Spill, 
Baltic  Sea,  Sweden,  Mytilus  edulis. 

In  connection  with  the  Tsesis  oil  spill  some  labora- 
tory studies  were  carried  out  on  animals  brought  to 
the  Asko  laboratory  from  the  affected  area.  The 
reason  for  these  investigations  was  to  provide  in- 
formation on  possible  sublethal  effects  of  the  oil  on 
organisms  in  the  area.  Mussels  (Mytilus  edulis) 
were  collected  by  SCUBA  diving  from  the  upper  3 
m  at  oil  polluted  littoral  stations  from  the  same 
depth  range  at  an  unpolluted  reference  station  by 
means  of  a  dredge  from  the  shore.  Data  from  the 
respiration  measurements  are  presented  in  tables. 
According  to  this  study,  oil  contamination  of  the 
water  did  not  significantly  change  the  respiration 
of  Mytilus  edulis.  However,  due  to  the  large  vari- 
ability in  respiration,  changes  would  have  had  to 
be  large,  in  order  to  be  detected.  To  detect,  with  a 
probability  of  90%,  a  difference  in  respiration  rate 
of  about  20%,  the  sample  size  ought  to  be  some  30 
specimens.  (See  also  W80-06738)  (Sinha-OEIS) 
W80-06749 


LABORATORY  STUDIES  CARRIED  OUT  IN 
CONNECTION  WITH  THE  SPILL:  MEAS- 
UREMENTS OF  BYSSUS  FORMATION  BY 
THE  MUSSEL  MYTILUS  EDULIS, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

O.  Linden,  and  M.  Foberg. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,  1977  to  December 

1978),  p  210-212,  March  1980.  1  Fig,  4  Ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  Mussels,  Ecology,  Environmental 
effects,  Substrate,  Testing,  Aquatic  animals,  'Outer 
Continental  Shelf,  'Tsesis  Oil  Spill,  Baltic  Sea, 
Sweden,  Byssus  formation,  Mytilus  edulis. 


Oil-affected  mussels  were  collected  in  the  littoral 
zone  about  one  week  after  the  grounding  of  the 
Tsesis.  At  this  time  large  quantities  of  oil  were 
floating  on  the  surface.  During  the  course  of  the 
experiment  individuals  from  the  impacted  area 
showed  decreased  tendency  to  attach  to  the  sub- 
strate. This  tendency  is  more  pronounced  among 
adult  individuals  compared  to  juveniles.  It  is  obvi- 
ous that  affected  byssal  activity  under  natural  con- 
ditions must  be  considered  a  serious  stress  syn- 
drome. Mussels  incapable  of  byssal  thread  produc- 
tion will  be  unable  to  remain  in  their  natural  habi- 
tat as  threads  are  used  as  mooring  lines.  They  will 
consequently  be  washed  away  and  their  chances  of 
reattachment  at  a  suitable  place  are  probably 
rather  small.  The  experiments,  although  performed 
under  laboratory  conditions,  indicate  that  the  mus- 
sels in  the  impacted  area  were  subjected  to  such 
effects.  (See  also  W80-06738)  (Sinha-OEIS) 
W80-06750 


LABORATORY  STUDIES  CARRIED  OUT  IN 
CONNECTION  WITH  THE  SPILL:  BURROW- 
ING BEHAVIOR  IN  THE  CLAM  MACOMA 
BALTHICA, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

O.  Linden. 

In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 

Scientific  Study  (October  26,  1977  to  December 

1978),  p  213-215,  March  1980.  1  Fig,  3  Ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water  pol- 
lution effects,  Behavior,  'Clams,  Environmental 
effects,  Testing,  'Outer  Continental  Shelf,  'Tsesis 
Oil  Spill,  Baltic  Sea,  Sweden,  Sublethal  effects, 
Burrowing,  Macoma  balthica 

Oil-affected  clams  were  collected  at  1 5-20  m  depth 
off  Toro  about  one  week  after  the  grounding  of  the 
ship.  The  control  animals  showed  the  highest  bur- 
rowing rate  while  animals  from  the  polluted  area 
showed  a  clearly  decreased  burrowing  rate.  Clams 
unable  to  burrow  normally  may  have  their  food 
finding  affected  as  they  are  deposit  feeders.  Fur- 
thermore, the  importance  of  burrowing  behavior  in 
the  predator-prey  relationship  is  obvious.  The  re- 
sults reported  have  demonstrated  that  the  clam 
Macoma  balthica  during  the  Tsesis  oil  spill  may 
have  been  subjected  to  such  sublethal  effects.  (See 
also  W80-06738)  (Sinha-OEIS) 
W80-06751 


THE  ANALYTICAL  CHEMISTRY  OF  MYTI- 
LUS EDULIS,  MACOMA  BALTHICA,  SEDI- 
MENT TRAP  AND  SURFACE  SEDIMENT 
SAMPLES, 

Energy  Resources  Co.,  Inc.,  Cambridge,  MA. 
P.  D.  Boehm,  J.  Barak,  D.  Fiest,  and  A.  Elskus. 
In:  The  TSESIS  Oil  Spill.  Report  of  the  First  Year 
Scientific  Study  (October  26,   1977  to  December 
1978),  p  219-274,  March  1980.  13  Fig,  10  Tab,  37 
Ref.  OCSEAP  MO-AOl-78-4178. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Aquatic 
animals,  'Water  pollution  effects,  Chemical  analy- 
sis, Sediments,  Environmental  effects,  'Outer  Con- 
tinental Shelf,  'Tsesis  Oil  Spill,  Baltic  Sea, 
Sweden,  Analytical  chemistry,  Sediment  traps, 
Mytilus  edulis,  Macoma  balthica,  Aromatic  hydro- 
carbons, Aliphatic  hydrocarbons. 

This  chapter  concentrates  on  the  extent  of  Tsesis 
oil  exposure  of  the  Mytilus  edulis  population  and 
the  long-term  (1  year)  tissue  hydrocarbon  burden 
of  populations  around  the  region  affected  by  the 
spill.  Of  particular  interest  were  changes  in  both 
the  quantitative  and  qualitative  nature  of  the  ali- 
phatic and  aromatic  hydrocarbon  assemblages  in 
the  tissues.  Wacoma  balthica,  a  prominent  resident 
of  the  soft-bottom  community,  was  used  as  an 
indicator  of  pollutant  input  to  the  benthos.  The 
apparent  contrasting  behavior  of  Mytilus  and 
Macoma  vis-a-vis  ingested  oil  may  reflect  more  the 
duration  of  exposure  and  source  transport  route  of 
the  petroleum  than  any  intrinsic  differences  in  the 
two  bivalve  species.  Depuration  of  acutely  ac- 
quired hydrocarbons  by  Mytilus  is  apparently  ac- 
complished through  flushing  of  water  through  the 
animal's  gills.  Other  studies  have  shown  that  de- 
puration of  acutely  acquired  petroleum  is  fairly 
rapid  though  perhaps  not  complete.  The  transport 


and  reintroduction  to  and  long  resistance  time  of 
petroleum  in  the  benthic  environment  in  the  re- 
gions of  the  Tsesis  spill  may  result  in  the  much 
slower  recovery  of  Macoma  and  the  entire  soft- 
bottom  community  from  the  effects  of  this  spill, 
and  in  general  points  to  the  environmental  compli- 
cations caused  by  transport  of  petroleum  to  the 
benthos.  (See  also  W80-06738)  (Sinha-OEIS) 
W80-06752 


THE  PHYTOPLANKTON  PRODUCTIVITY  OF 
AN  ACIDIC  LAKE, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy- 

J.  DeCosta,  and  C.  Preston. 

Hydrobiologia,  Vol  70,  p  39-49,  1980.  8  Fig,  7  Tab, 
28  Ref.  OWRT-A-024-WVA  (3),  14-34-0001-6051. 

Descriptors:  'Acid  mine  water,  Acidic  water, 
Algae,  Bioassay,  Cations,  'Lakes,  Nutrients, 
'Phosphorus,  'Phytoplankton,  Primary  productiv- 
ity, Reservoirs,  Chemical  properties,  Ecosystems, 
Limnology,  Water  pollution,  'Water  pollution  ef- 
fects, Water  quality. 

The  phytoplankton  productivity  over  two  years  in 
a  lake  heavily  loaded  by  acid  mine  drainage  was 
very  low.  Algal  assays  indicated  that  below  pH  5.5 
the  water,  if  buffered  and  fertilized  with  phospho- 
rus, resulted  in  log  growth.  Above  pH  5.5  algal  log 
growth  could  be  induced  with  phosphorus  addition 
only.  However,  an  in  situ  bag  experiment  was  done 
in  the  lake  and  immediate  bloom  conditions  of  the 
indigenous  algae  resulted  from  phosphorus  addi- 
tion only,  despite  pH  values  below  5. 
W80-06937 

5D,  Waste  Treatment  Processes 


WASTE  TREATMENT  PROCESS, 

Ecolotrol,  Inc.,  Bethpage,  NY.  (Assignee) 

J.  S.  Jeris. 

U.S.  Patent  No  4,182,675,  8  p,  2  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

990,  No  2,  p  616-617,  January  8,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  'Biological  treatment, 
Microorganisms,  Biochemical  oxygen  demand, 
Equipment,  Fluidized  bed. 

A  biological  process  removes  biochemical  oxygen 
demand  from  waste  water  by  forming  a  fluidized 
bed  of  microorganisms  attached  to  a  solid  particu- 
late carrier.  Waste  water  to  be  treated  is  passed 
through  the  fluidized  bed.  The  waste  water  is 
retained  in  the  fluidized  bed  for  a  sufficient  period 
of  time  while  other  necessary  parameters  are  con- 
trolled to  biologically  convert  substantially  all  of 
the  biochemical  oxygen  demand  to  methane  gas, 
carbon  dioxide  and  cellular  material  which  are 
then  withdrawn.  In  one  form  of  the  invention 
nitrified  effluent  is  added  to  the  waste  water  and 
the  mixture  is  biologically  converted  to  methane 
gas,  carbon  dioxide,  nitrogen  gas  and  cellular  ma- 
terial. (Sinha  -  OEIS) 
W 80-06466 


METHOD  AND  SYSTEM  FOR  PURIFYING 
LIQUID, 

Almag  Chemical  Corp.,  Baltimore,  MD.  (Assign- 
ee). 

A.  J.  Casolo. 

U.S.  Patent  No  4,182,676,  8  p,  2  Fig,  2  Tab,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  2,  p  617,  January  8,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Industrial  wastes,  'Water  pollution  treatment, 
♦Metals,  Filtration,  Ion  exchange,  Resins,  Hydro- 
gen ion  concentration,  Water  reuse. 

A  method  and  system  is  described  for  combining 
filtration  and  ion-exchange  structures  to  remove 
mineral  contaminants  from  industrial  water.  In 
overall  concept,  the  contaminated  water  is  passed 
through  filtering  mediums  to  remove  particulate 
matter.  Organics  are  removed  by  passage  through 
adsorbent  non-ionic  type  resins.  The  water  is  then 
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passed  through  strong  acid  cation  exchange  resins, 
weak  base  anion  exchange  resins,  weak  acid  cation 
exchange  resins,  and  strong  base  anion  exchange 
resins  arranged  in  a  predetermined  location  in  the 
liquid  flow  path  to  provide  optimized  contaminant 
removal.  One  of  the  optimization  techniques  is 
through  the  pH  adjustment  of  the  water  at  prede- 
termined points  in  the  flow  path.  Additionally,  the 
water  is  passed  through  mixed  bed  polisher  resins 
as  well  as  chelation  resins  to  provide  a  final  sub- 
stantially contaminant  free  liquid  which  is  returned 
to  use  in  a  closed  loop  fashion.  (Sinha  -  OEIS) 
W80-06467 


PROCESS  FOR  REMOVING  ORGANIC  SUB- 
STANCES AND  NITROGEN  COMPOUNDS 
FROM  WASTE  WATER, 

Stamicarbon  BV.,  Geleen  (Netherlands).  (Assign- 
ee). 

A.  Klapwijk,  and  G.  Lettinga. 
U.S.  Patent  No  4,183,809,  5  p,  4  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  3,  p  995-996,  January  15,  1980. 

Descriptors:  'Patents,  *Waste  water  treatment, 
*Water  pollution  treatment,  Organic  wastes,  Deni- 
trification,  Microorganisms,  Nitrates,  Oxidation, 
Nitrification,  Recycling,  Equipment. 

An  improved  process  for  the  removal  of  organic 
substances  and  nitrogen  compounds  from  waste 
water  by  means  of  microorganism;,  is  disclosed, 
wherein  waste  water  to  be  treated  is  passed  con- 
tinuously through  a  denitrification  zone.  Effluent 
from  the  denitrification  zone  is  passed  into  a  nitrifi- 
cation zone,  and  at  least  a  portion  of  the  effluent 
from  the  nitrification  zone  is  recycled  back  to  the 
denitrification  zone.  A  portion  of  the  waste  water 
to  be  treated  is  fed  directly  into  the  nitrification 
zone  as  well  as  to  the  denitrification  zone.  It  is 
preferred  to  use  a  rising-flow  reactor  with  suspend- 
ed sludge  as  the  denitrification  zone.  Such  prefer- 
ence does  not  relate  to  the  nitrification  zone.  In 
this  zone  use  may  be  made  of  any  current  nitrifica- 
tion system.  (Sinha  -  OEIS) 
W 80-06469 


PROCESS  AND  DEVICE  FOR  THE  BIOLOGI- 
CAL PURIFICATION  OF  WASTE  WATER, 

Stamicarbon  BV.,  Geleen  (Netherlands).  (Assign- 
ee). 

V.  E.  A.  Baenens,  and  J.  A.  L.  Thissen. 
U.S.  Patent  No  4,183,810,  8  p,  4  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  3,  p  996,  January  15,  1980. 

Descriptors:  'Patents,  *Waste  water  treatment, 
•Water  pollution  treatment,  Biological  treatment, 
Nitrates,  Nitrites,  Control  systems,  Biochemical 
oxygen  demand,  Equipment. 

A  process  and  apparatus  for  the  biological  purifica- 
tion of  waste  water  containing  nitrogen  com- 
pounds is  disclosed.  This  purification  is  effected  in 
one  or  more  steps,  in  the  last  of  which  the  waste 
water  is  denitrified,  while  additional  BOD  is  added 
to  this  step.  The  supply  of  BOD  to  this  step  is 
controlled  automatically  through  the  continuous 
analysis  of  the  nitrite-plus-nitrate  content  in  either 
this  step  or  the  discharge  from  this  step.  (Sinha  - 
OEIS) 
W 80-06470 


ORGANIC  WATER  QUALITY  CHANGES 
DURING  SAND  BANK  AND  DUNE  FILTRA- 
TION OF  SURFACE  WATERS  IN  THE  NETH- 
ERLANDS, 

Rijksinstituut  voor  Drinkwatervoor-ziening,  Leids- 

chendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4B. 

W80-06494 


WATER    REUSE    FOR    GROUNDWATER    RE- 
CHARGE: AN  OVERVIEW, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W80-06495 


DENITRIFICATION  IN  WETLANDS  AS  A 
MEANS  OF  WATER  QUALITY  IMPROVE- 
MENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
D.  A.  Graetz,  P.  A.  Krottje,  N.  L.  Erickson,  J.  G. 
A.  Fiskell,  and  D.  F.  Rothwell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222227, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Florida,  Publication  No  48,  May  1980.  83  p,  18 
Fig,  9  Tab,  98  Ref.  OWRT-B-035-FLA  (1),  14-34- 
0001-8073. 

Descriptors:  'Wetlands,  'Waste  water  treatment, 
•Denitrification,  'Feasibility,  Marshes,  Swamps, 
Shallow  water,  Vegetation,  Kinetics,  Soils,  Time, 
Rates,  Lime,  Florida,  Ammonia  compounds,  Fer- 
tilizers, Research  and  development,  On-site  investi- 
gations, Laboratory  tests,  Soil  analysis,  Water  anal- 
ysis, Temperature,  Oxidation, 
Reduction(Chemical),  Runoff,  Sewage  treatment, 
Ecosystems,  Farm  wastes,  Physical  properties,  Ni- 
trogen compounds.  Investigations. 

The  feasibility  of  using  natural  wetlands  to  remove 
nitrogen  via  denitrification  from  secondarily  treat- 
ed municipal  sewage  effluent  was  studied.  Nitrifi- 
cation and  denitrification  occurring  in  the  marsh 
ecosystem  may  be  an  important  pollution  control 
treatment  for  non-point  sources  such  as  agricultur- 
al runoff.  Nitrification  and  denitrification  rates 
were  investigated  in  the  laboratory  and  in  situ 
Simulated  marsh  ecosystems  of  soil:  water  columns 
with  artificial  aeration  were  studied.  Plants  were 
found  to  increase  the  ammonium  removal  rates. 
Denitrification  did  not  occur  in  marsh  water  or  in 
oxidation  pond  water  without  soil.  Rapid,  first- 
order  denitrification  was  observed  in  the  soil: 
water  columns  and  average  nitrate  removal  rates, 
assuming  a  floodwater  nitrate  concentration  of  10 
milligram  N  per  liter,  were  about  1.2  kilogram  N 
per  hectare  per  day  without  plants  and  2.0  kilo- 
gram N  per  hectare  per  day  with  plants  Denitrifi- 
cation was  accelerated  by  increasing  the  soil  pH 
with  lime.  The  denitrification  and  N20  evolution 
rates  for  15  Florida  wetland  soils  were  investigated 
in  the  laboratory  and  first-order  rate  constants 
ranging  from  0.040  per  day  to  0.192  per  day  were 
found  for  denitrification.  For  90%  removal  about 
12  to  58  days  of  wetland  treatment  would  be 
required  More  research  is  needed  to  determine  the 
effects  of  water  depth,  oxygen  concentration,  plant 
density,  and  temperature  on  denitrification  rates. 
(Sidney-IPA) 
W80-06507 


ENUMERATION  AND  INACTIVATION  OF 
ENTERIC  VIRUSES  IN  SLUDGE, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 
M.  W.  Nath,  and  J.  C.  Johnson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-223035, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Virginia  Water  Resources  Research  Center,  Vir- 
ginia Polytechnic  Institute  and  State  University, 
Blacksburg,  Bulletin  131,  July  1980.  46  p,  3  Fig,  13 
Tab,  52  Ref.  OWRT  A-086-VA  (1). 

Descriptors:  'Sludge,  'Viruses,  'Enteric  Virus, 
'Waste  water(Pollution),  Evaporation,  Enumera- 
tion, Plaquing,  Bound- Virus  Sludge  Solids,  Surfac- 
tants, Monitoring,  Waste  water  treatment,  'Virus 
isolation  methods,  Inactivation,  Desorption.  Ex- 
traction and  Concentration,  Poliovirus-2,  Coxsack- 
ievirus B-2,  Anatid  Herpesvirus,  Ultracentrifuga- 
tion,  (14C)-Polio virus. 

The  presence  of  large  numbers  of  enteric  viruses  in 
wastewaters  has  resulted  in  concern  regarding 
their  significance  and  consequence  for  humans. 
This  study  describes  virus  isolation  methods  and  a 
new  and  efficient  multiple  extraction-concentration 
procedure  for  the  enumeration  of  viruses  in 
wastewater  sludges.  As  an  integral  part  of  a  com- 
parison of  isolation  procedures,  several  anionic  sur- 
factants were  examined  for  extraction  of  enteric 
viruses  from  primary  wastewater  sludges.  Plaquing 
efficiencies  for  poliovirus-2  and  coxsackievirus  B-2 
on  several  common  cell  lines  were  determined. 
The  results  demonstrate:  (1)  that  the  total  polio- 


virus  burden  in  primary  sludge  may  be  determined 
by  means  of  an  efficient  extraction  procedure  fol- 
lowed by  concentration  by  centrifugation,  and  (2) 
that  dewatering  by  evaporation  is  virucidal.  The 
methods  described  should  be  useful  in  monitoring 
studies  of  wastewater  treatment  plant  functions, 
sanitary  landfill  operations,  or  any  other  areas 
where  health  assessments  are  required  for  the  dis- 
posal of  wastewater  sludges. 
W80-06535 


DYNAMIC  RESPONSE  OF  FINAL  SETTLING 
TANKS  TO  TRANSIENT  LOADING  CONDI- 
TIONS, 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

R.  I.  Dick,  and  D.  R.  Pizarro. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-222821, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical   Research  Completion   Report,   August 

1980,  39  p,  12  Fig,  4  Tab,  16  Ref.  OWRT-A-025- 

DEL(5),  14-31-0001-4008. 

Descriptors:  'Activated  sludge,  'Settling  velocity, 
•Waste  treatment,  'Model  studies,  Thickening, 
•Separation  techniques,  Sludge,  Solids  separation, 
Environmental  engineering.  Waste  treatment  proc- 
esses, Biological  treatment. 

A  rational  model  of  the  nonsteady  state  perform- 
ance of  continuous  thickeners  was  developed  based 
on  the  fundamental  concepts  controlling  the  rate  of 
propagation  of  concentration  discontinuities  in  a 
suspension.  The  model  predictions  were  in  qualita- 
tive agreement  with  observed  experimental  results 
Quantitative  agreement  was  restricted  by  ability  to 
predict  performance  under  steady  state  conditions 
using  a  batch  flux  curve.  Improved  capability  for 
generating  accurate  batch  flux  curves  (that  is,  for 
accurately  measuring  settling  velocity)  are  neces- 
sary in  order  to  improve  dynamic  modeling  capa- 
bilities With  an  accurate  batch  flux  curve,  this 
model  developed  in  this  research  will  accurately 
describe  conditions  in  a  gravity  thickner  under 
transient  loading  conditions. 
W80-06557 


PROCESS  FOR  SEPARATING  HYDROCAR- 
BON POLLUTION  FROM  A  HYDROORGAMC 
MEDIUM, 

G  Sader. 

U.S.  Patent  No.  4,184,949,  3  p,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  4,  p  1374,  January  22,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Water  pollution  treatment,  Industrial  wastes.  Oil 
wastes,  Separation  techniques,  Coagulation,  Hy- 
drocarbon pollution,  Decantation. 

Water,  polluted  with  hydrocarbons  and  similar 
pollutants  in  which  separation  occurs  into  an  upper 
layer,  rich  in  hydrocarbons  and  residues,  and  a 
lower  layer  consisting  of  a  hydrocarbon  suspension 
or  emulsion  in  water,  is  treated  to  remove  the 
pollutants  from  the  water.  The  upper  layer  is  treat- 
ed with  quaternary  ammonium  salts  to  separate  the 
heavy  residue  from  a  clear  (or  light-colored)  super- 
natant layer,  analogous  to  fuel  oil  and  reusable;  the 
lower  layer  is  then  treated  with  a  mixture  of  a 
polyose  (starch,  for  example)  and  a  coagulant  (for 
example,  ordinary  alum)  to  obtain  a  practically 
pure  water.  This  treatment  may  be  applied  to 
water  containing  oil  products  and,  in  particular, 
water  collected  from  degreasing  and  dewaxing 
plants.  (Sinha-OEIS). 
W80-06566 


SEDIMENTATION  DEVICE  AND  METHOD 
FOR  PURIFYING  WASTE  WATER, 

A.  C.  Peterson. 

U.S.  Patent  No.  4,184,954,  8  p  5  Fig.  14  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  4,  p  1375,  January  22,  1980. 

Descriptors:  'Patents.  'Waste  water  treatment, 
'Water  pollution  treatment,  Separation  techniques, 
Water  purification,  Sedimentation  basins.  Gravity 
separation.  Backwashing. 
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A  sedimentation  basin  for  purifying  waste  water 
includes  first  and  second  basins  separated  by  a 
baffle  and  a  tube  settler  mounted  horizontally  in 
the  baffle.  The  tube  settler  comprises  individual 
tubes  which  connect  the  two  basins.  A  mechanism 
is  provided  to  flow  unclarified  liquid  into  the  first 
basin  and  slowly  through  the  tube  settler,  where 
particles  suspended  in  the  unclarified  liquid  settle 
onto  an  inner  surface  of  the  tubes,  and  resultant 
clarified  liquid  flows  into  the  second  basin.  A  tube 
cleaner  is  mounted  on  the  device  for  intermittent 
registry  with  an  upstream  end  of  the  tubes,  and 
creates  a  suction  backwash  which  reverses  the 
direction  of  fluid  flow  with  sufficient  velocity  to 
dislodge  and  draw  the  settled  particles  from  the 
inner  surface  of  the  tubes  and  flush  them  into  a 
sludge  disposal  duct.  (Sinha-OEIS). 
W80-06567 


APPARATUS  FOR  CLARIFYING  WASTE 
WATER, 

Lenox  Inst,  for  Research,  Inc.,  MA.  (Assignee). 
M.  Krofta. 

U.S.  Patent  No.  4,184,967,  7  p,  9  Fig,  4  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  4,  p   1380-1381,  January  22,   1980. 

Descriptors:  'Patents,  *Waste  water  treatment, 
*Water  purification,  Separation  techniques,  Skim- 
ming, Floating,   Equipment,   Multi-bladed  scoop. 

An  apparatus  is  disclosed  for  clarifying  treated 
waste  water  in  which  the  waste  water  is  floated 
and  settled  in  a  flotation  tank  equipped  with  a 
rotatable  carriage  provided  with  multi-scoop 
means.  The  multi-scoop  is  rotated  as  it  is  passed 
through  the  upper  strata  of  the  treated  waste  water 
for  the  removal  of  floated  particles  or  sludge  with 
no  appreciable  disturbance  of  the  main  body  of 
waste  water.  The  multi-scoop  carries  the  floated 
particles  of  sludge  to  an  outlet  in  an  efficient 
manner  without  clogging  by  a  unique  construction 
self-cleaning  in  operation.  (Sinha-OEIS). 
W80-06568 


SUSPENSION  OF  POWDERED  CARBONA- 
CEOUS ADSORBENT  IN  A  HYDROCARBON 
SOLVENT  AND  ITS  USE  IN  WASTE  WATER 
TREATMENT, 

Exxon  Research  and   Engineering  Co.,   Florham 

Park,  NJ.  (Assignee). 

D.  W.  Savage. 

U.S.  Patent  No.  4.186,085,  17  p,  8  Fig,  4  Tab,  18 

Ref;  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  990,  No  5,  p  1752,  January  29,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Organic  wastes, 
♦Separation  techniques,  Adsorption,  Carbon,  Sol- 
vents, Hydrocarbon  solvents,  Regeneration. 

This  invention  relates  to  a  process  for  removing 
organic  pollutants  comprising  predominantly  non- 
biodegradable organic  compounds  from  waste 
waters  by  contacting  the  waste  waters,  under  ad- 
sorption conditions,  with  a  slurry  of  powdered 
carbonaceous  adsorbent  suspended  in  a  hydrocar- 
bon solvent.  The  use  of  a  powdered  carbonaceous 
adsorbent  slurried  in  a  hydrocarbon  solvent  give 
high  capacity  for  contaminant  removal  and  enables 
high  rates  of  contaminant  adsorption  that  are  char- 
acteristic of  powdered  activated  carbon  as  well  as 
high  carbon  utilization  due  to  the  slurry  being 
contacted  with  the  waste  water  continuously  and 
countercurrently.  The  spent  slurry  of  carbona- 
ceous adsorbent  may  be  regenerated  by  heating  at 
relatively  low  temperatures  followed  by  vapor 
stripping  or  by  solvent  extraction.  (Sinha-OEIS) 
W80-06571 


METHOD  AND  APPARATUS  FOR  SEPARAT- 
ING SUBSTANCES  FROM  LIQUIDS  BY  FLO- 
TATION USING  BUBBLES, 

Agency   of  Industrial   Science   and   Technology, 

Tokyo  (Japan).  (Assignee). 

Y.  Kato. 

U.S.  Patent  No.  4,186,087,  7  p,  3  Fig,  1  Tab,  14 

Ref;  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  990,  No  5,  p  1752-1753,  January  29, 

1980. 


Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  Industrial  wastes, 
Heavy  metals,  Separation  techniques,  Bubbles, 
Flotation,  Equipment. 

The  invention  provides  an  apparatus  for  separating 
substances  from  liquids  by  flotation  which  com- 
prises a  large  column  with  a  tube  placed  inside  the 
column  and  a  means  for  collecting  bubbles  at  the 
lower  end.  The  collected  bubbles  are  concentrated 
at  the  upper  end  for  enhancing  the  separation 
efficiency.  The  method  provides  for  separating 
substances  from  liquids  by  flotation  using  bubbles 
which  comprises  adsorbing  the  substances  present 
and  floating  the  bubbles.  The  bubbles  are  allowed 
to  ascend  through  a  fluid  route  in  a  tube  placed 
inside  the  column,  being  independent  of  the  ambi- 
ent turbulently  flowing  liquid,  and  then  the  bubbles 
and  substance  are  collected  and  separated  from  the 
liquid  at  the  upper  end  of  the  tube.  (Sinha-OEIS) 
W80-06572 


AQUEOUS  FERROUS  WASTE  CONVERSION 
PROCESS, 

SCM  Corp.,  Cleveland,  OH.  (Assignee). 

S.  J.  Fitch,  P.  R.  Peeling,  and  D.  J.  Heiser. 

U.S.   Patent   No.   4,186,088,   8   p,    1    Fig,   6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  990,  No  5,  p  1753,  January  29,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  'Industrial  wastes, 
'Separation  techniques,  Metals,  Chemical  reac- 
tions, Sludge,  Equipment,  Ferrous  sulfate,  Product 
recovery,  Titanium  dioxide. 

An  aqueous  ferrous  sulfate  waste  stream  is  con- 
verted into  sludge  and  improved  water  effluent  by 
an  ambient  indoor  temperature  and  pressure  flow 
process.  The  process  comprises:  turbulently  mixing 
the  stream  with  a  substantial  excess  of  gaseous 
oxygen  and  a  small  excess  of  impalpable  calcium 
carbonate  in  a  reaction  zone  until  the  iron  content 
of  the  stream  is  virtually  all  sludged.  The  resulting 
sludge  is  continuously  classified  into  a  coarser 
solids  fraction,  a  portion  of  which  is  recycled  to 
the  sludging  operation,  and  an  aqueous  suspension 
of  finer  solids.  The  finer  solids  are  separated  from 
the  aqueous  suspension  before  disposing  of  the 
effluent.  As  such  streams  usually  contain  free  sulfu- 
ric acid,  it  is  desirable  to  first  precipitate  a  primary 
gypsum  product  by  neutralization  prior  to  the 
sludging  operation.  (Sinha-OEIS) 
W80-06573 


FINITE  ELEMENT  ANALYSIS  OF  EFFLUENT 
FLOW  FROM  SUBSURFACE  SEWAGE  DIS- 
POSAL FIELDS, 

Minnesota  Univ.,  St.  Paul. 

K.  A.  Janni,  J.  C.  Nye,  D.  D.  Jones,  G.  W.  Krutz, 
and  J.  E.  Yahner. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  336-342,  March- 
April  1980.  7  Fig,  4  Tab,  21  Ref. 

Descriptors:  'Septic  tanks,  'Waste  disposal,  'Sub- 
surface drainage,  'Model  studies,  Finite  element 
analysis,  Mathematical  models,  Soils,  Soil  proper- 
ties, Soil  water,  Soil  water  movement,  Effluents, 
Hydraulic  conductivity,  Infiltration,  Soil  moisture, 
Organic  matter,  Sewage,  Domestic  wastes,  Path  of 
pollutants. 

On-site  disposal  of  home  sewage  is  becoming  an 
increasingly  important  concern.  In  1970,  660,000  of 
the  total  1,721,000  permanent  and  secondary  resi- 
dences in  Indiana  were  being  served  by  on-site 
sewage  systems.  Most  of  these  home  sewage  sys- 
tems rely  on  subsurface  infiltration  fields  for  the 
ultimate  disposal  of  domestic  waste.  However, 
some  soils  have  severe  limitations  and  are  unsuit- 
able for  use  as  subsurface  infiltration  fields.  Studies 
have  been  conducted  to  test  new  design  specifica- 
tions to  improve  operation  and  to  expand  the  use 
of  subsurface  infiltration  fields  in  soils  previously 
designated  unsuitable  for  subsurface  disposal.  To 
evaluate  these  new  designs,  long  term  extensive 
laboratory  experiments  or  field  studies  of  operating 
systems  are  required,  and  the  conditions  tested  are 
limited  by  time,  money  and  facilities.  Computer- 
ized methods  of  analysis  can  provide  a  rapid  way 


to  evaluate  proposed  design  modifications  of  infil- 
tration fields  and  to  coordinate  the  data  collected 
during  disposal  field  operation.  The  purpose  of  this 
study  was  to  compile  the  computer  programs,  uti- 
lizing the  finite  element  technique  to  analyze  the 
two-dimensional  effluent  flow  from  a  subsurface 
sewage  disposal  trench  through  the  infiltration 
field.  (Sims-ISWS) 
W80-06623 


COMPUTER-AIDED  SYNTHESIS  OF 

WASTEWATER  TREATMENT  AND  SLUDGE 
DISPOSAL  SYSTEMS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
L.  A.  Rossman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-174220, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
EPA/600/2-79-158,  December  1979.  152  p,  7  Fig, 
15  Tab,  27  Ref. 

Descriptors:  'Mathematical  models,  'Computer 
programs,  'Waste  water  treatment,  'Sludge  dis- 
posal, Economics,  Costs,  Energy,  Treatment  facili- 
ties, Models,  Programs,  Waste  treatment,  Water 
quality,  Wastes,  Cost  analysis,  Alternative  plan- 
ning, Land  use,  Energy  consumption. 

A  computer-aided  design  procedure  (EXEC/OP 
computer  program)  was  developed  for  preliminary 
synthesis  of  waste  water  treatment  and  sludge  dis- 
posal systems.  A  penalty  augmented  implicit  enu- 
meration method  used  in  its  optimization  algorithm 
proves  an  efficient  means  of  searching  for  the  best 
combinations  of  process  options,  thereby  reducing 
the  need  for  complete  enumeration  of  all  possible 
alternatives.  The  program  can  identify  a  group  of 
systems  designs  that  have  a  similar  primary  objec- 
tive (e.g.,  cost),  but  varying  levels  of  secondary 
objectives.  Case  study  design  problems  are  given 
(e.g.,  preliminary  cost/energy-effectiveness  analy- 
sis for  a  hypothetical  system  design  having  over 
15,000  alternative  system  configurations).  Up  to 
21,000  configurations  can  be  computer  process 
analyzed  in  several  minutes.  The  program  gives 
the  system  designer  a  means  to  explore  trade-offs 
between  criteria  such  as  cost,  energy  consumption, 
land  utilization,  and  subjective  undesireability  rat- 
ings. Four  Appendices  (A-D)  provide  (A)  math- 
ematical development  of  the  system  synthesis 
model  (2  Fig,  1  Ref);  (B)  the  EXEC/OP  users' 
guide  (4  Tab);  (C)  a  listing  of  unit  process  descrip- 
tions (19  Ref);  and  (D)  the  program  listing.  (Zie- 
linski-IPA) 
W 80-06646 


ALUM:  AN  EFFECTIVE  COAGULANT: 
WASTEWATER  TREATMENT  FOR  PHOS- 
PHORUS REMOVAL, 

R.  W.  Ockershausen. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  40-41, 

August,  1980.  4  Fig. 

Descriptors:  'Phosphorus,  'Alum,  'Coagulation, 
'Waste  water  treatment,  'Treatment  facilities, 
Water  quality,  Water  purification,  Facilities,  Bio- 
chemical oxygen  demand,  Filtration,  Waste  treat- 
ment, Water  quality  standards,  Activated  sludge, 
Coagulants. 

Chemical  precipitation  using  alum  for  phosphorus 
removal  in  waste  water  treatment  plants  has  a 
proven  10-yr  record.  A  number  of  in-plant  applica- 
tions studies  have  shown  added  benefits  of  reduc- 
ing biochemical  oxygen  demand  (BOD)  and  sus- 
pended solids.  The  use  of  alum  for  phosphorus 
reduction  is  indicated  by  its  success  at  an  activat- 
ed-sludge plant  in  Avon  Lake,  Ohio,  an  activated- 
sludge  followed  by  rapid-sand-filtration  plant  in 
Warren,  Michigan,  a  trickling-filter  plant  in  Rich- 
ardson, Texas,  and  a  primary  treatment  plant  in 
Windsor,  Ontario.  Alum  is  delivered  as  a  nearly 
colorless  liquid  in  4000  gal  tank  trucks,  and  con- 
tains 43.6%  aluminum  sulfate  (14  waters  of  hydra- 
tion), 8.3%  aluminum  oxide,  and  0.05%  insolubles, 
with  a  dry  alum  equivalent  of  5.4  lb/gal.  The 
Avon  Lake  plant  was  among  the  first  in  the  Great 
Lakes  Drainage  Basin  to  practice  phosphorus  re- 
moval on  a  continuous  basis.  Extensive  laboratory 
tests   indicated   that   liquid   alum   compared   with 
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other  coagulants,  gave  the  most  effective  cost/ 
performance  results.  The  Warren,  Michigan,  plant 
incorporated  rapid-sand-filtration  as  part  of  its  36 
MGD  activated-sludge  plant  in  1975,  allowing 
phosphorus  removal  to  meet  State  standards.  Data 
obtained  for  these  plants  are  presented.  (Zielinski- 
IPA) 
W80-06708 


SEWER  TRUNK  LINES  CAN  BE  TREATMENT 
FACILITIES, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

M.  Green,  and  G.  Shelef. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  26,  52- 
53,  August,  1980.  2  Fig,  5  Tab,  5  Ref 

Descriptors:  'Waste  treatment,  'Sludge  treatment, 
*Sewers,  'Model  studies,  'Aeration,  Chemical 
oxygen  demand,  Biochemical  oxygen  demand, 
Waste  water  disposal,  Waste  water  treatment, 
Wastes,  Sewage  disposal,  Sewage  treatment. 

Studies  were  carried  out  on  a  laboratory  experi- 
mental model  to  test  the  possibility  for  using  the 
urban  sewer  system  for  sewage  treatment,  since 
waste  water  has  typically  long  detention  times  in 
the  system.  In  order  to  be  used  in  closed  loop 
operation,  a  proposed  connecting  pipeline  is  laid 
between  the  sewer  system  terminus  at  the  activated 
sludge  treatment  plant  and  the  beginning  of  the 
sewer  system.  This  connecting  pipeline  is  plug- 
loaded  with  the  activated  sludge  and  is  aerated 
(air/oxygen)  with  no  sewage  feed.  Application  of 
this  concept  is  discussed  relative  to  the  37  km  long 
Dan  Region  sewerage  system  in  greater  Tel-Aviv, 
Israel.  Biomass  used  in  laboratory  model  was  taken 
from  a  pilot  plant  at  Tahel,  Tel-Aviv,  feeding  the 
reactor  with  1  hr  settled  sewage.  The  experimental 
study  showed  that  secondary  effluent  quality  (re- 
moval efficiencies  of  80%  COD  and  93%  BOD) 
can  be  attained  using  sewage  conduits  for  waste 
water  treatment  by  introduction  of  sludge  and  air. 
The  method  can  produce  a  partially  reclaimed 
waste  water  and  treatment  plant  load  reduction. 
Using  a  long  sewer  system  under  suitable  condi- 
tions, the  use  of  this  method  can  preclude  the  need 
for  a  treatment  plant,  except  for  settling,  but  fur- 
ther study  is  needed.  (Zielinski-IPA) 
W80-06710 


TREATMENT  AND  DISPOSAL  OF  TOXIC 
AND  HAZARDOUS  WASTE, 

D  and  H  Waste  Management  (Pty)  Ltd.  (South 

Africa). 

P.  Scott. 

Municipal  Engineer  (Johannesburg),  Vol  9,  No  6, 

p  67-69,  1978.  4  Fig,  1  Tab. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
'Landfills,  'Pollution  abatement,  Regulation, 
♦Toxins,  Safety,  Oxidation,  Biological  treatment, 
Ultimate  disposal,  Standards,  Water  pollution, 
Public  health,  Storage,  Environmental  engineering, 
Permeability,  Hydrologic  properties,  Porosity, 
Separation  techniques,  Incineration,  Monitoring, 
Sites,  Sealants,  South  Africa,  Surface  sealing, 
Water  table,  Recycling. 

The  minimum  waste  treatment  and  disposal  stand- 
ards developed  by  D  and  H  Waste  Management 
(Pty)  Ltd.,  South  Africa,  are  discussed.  There  are 
no  such  standards  set  by  the  South  African  govern- 
ment. D  and  H  has  formulated  guidelines  for  three 
types  of  sanitary  landfill  sites:  (1)  containment  sites 
isolated  from  the  water  table  by  a  low  permeability 
seal  such  as  clay  or  massive  crystalline  rock  forma- 
tions; absorptive  capacity  of  the  site  should  exceed 
the  average  liquid  ingress  rate  by  at  least  50%;  (2) 
a  site  separated  from  the  water  table  by  an  unsatu- 
rated zone  of  relatively  permeable  material,  thus 
separating  the  waste  from  the  water  table;  and  (3)  a 
saturated  site  in  hydraulic  continuity  with  the 
water  table  is  not  acceptable.  Several  methods  of 
waste  treatment  are  available:  (1)  biochemical 
treatment;  (2)  aqueous  inorganic  treatment;  (3) 
burning  of  non-recyclable  waste  oil  and  separation 
and  burning  of  oil/water  mixtures;  (4)  incineration 
of  toxic  organic  wastes  at  400  degrees  C;  (5)  incin- 
eration at  1,300  degrees  C  of  spent  pesticides;  and 
(6)  catalytic  oxidation.  Once  waste  has  been  dis- 


posed of,  constant  monitoring  of  the  site  should  be 
maintained.  A  general  index  of  the  requirements 
for  establishing  a  regional  waste  disposal  site  are 
presented.  (Sidney-IPA) 

W80-06717 


RESEARCH  SUMMARY.  INDUSTRIAL 
WASTEWATER. 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
Report  EPA-600/8-80-026,  June  1980.  31  p,  17  Fie, 
2  Tab. 

Descriptors:  'Industrial  wastes,  'Waste  water 
treatment,  'Waste  water,  'Chemical  wastes,  'Re- 
search and  development.  Activated  carbon,  Ad- 
sorption, Activated  sludge,  Organic  compounds, 
Inorganic  compounds,  Water  reuse,  Recycling, 
Electric  powerplants,  Textiles,  Chemical  industry, 
Waste  treatment,  Industrial  plants,  Water  pollu- 
tion, Water  pollution  sources,  Water  quality. 

The  EPA  research  program  on  industrial  waste 
water  falls  under  two  major  categories:  (1)  treat- 
ment; and  (2)  reuse,  recycle,  and  other  process 
modifications.  Treatment  to  remove  toxic  materials 
is  tested  using  carbon  adsorption,  activated  sludge, 
and  stream  stripping.  Wide  waste  water  variability 
requires  treatment  research  on  an  industry-by-in- 
dustry basis.  Activated  carbon  (AC)  and  wet  air 
oxidation  treatment  processes  are  being  studied  for 
the  organic  chemical  industry;  and  powdered  AC 
combined  with  biological  treatment  for  petrochem- 
ical industry  waste  waters.  A  40  million  gallon/day 
waste  water  full-scale  demonstration  project  is  un- 
derway in  New  Jersey.  Ammonia  and  sulfur  recov- 
ery from  petroleum  refining  by  sour  water  strip- 
ping and  other  treatment  research  is  discussed  for 
the  pesticides,  inorganic  chemicals,  battery  manu- 
facturing, metal  finishing,  iron  and  steel,  steam 
electric  power,  textiles,  leather  processing,  and 
paper  industries.  EPA  supported  research  in  waste 
water  reuse/recycle  covers  steam  electric  power 
plant  recycling;  closed  loop  reuse  for  fiberglass 
industry;  closed  cycle  textile  dyeing;  AC  regenera- 
tion; and  water  reduction  in  food  processing.  Iden- 
tified research  projects  number  21  at  EPA/IERL- 
Cincinnati,  12  at  EPA/IERL-RTP/NC,  and  8  at 
RSKERL-Ada/Oklahoma.  Forecasted  1980-85  re- 
search will  fall  under  analysis  and  control  of  waste 
water  sources,  and  waste  water  recyle/reuse  devel- 
opment alternatives.  (Zielinski-IPA) 
W80-06732 


TREATMENT  OF  SEWAGE  EFFLUENT, 

R.  R.  Demisch. 

U.S.  Patent  No  4,184,947,  6  p,  5  Fig,  1  Tab,  3  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol   990,   No  4,  p   1373-1374,  January  22,    1980. 

Descriptors:  'Patents,  'Waste  water  treatment. 
Water  pollution  treatment.  Sewage  treatment. 
Phosphates.  Soil  disposal  fields,  Soil  chemical 
properties,  Biodegradation,  Sewage  effluents. 

Effluent  from  a  sewage  treatment  system,  such  as  a 
septic  tank,  a  settling  chamber,  or  a  settling  pond  is 
distributed  in  or  over  a  leaching  bed  and  is  perco- 
lated in  the  presence  of  entrained  air  through  a 
filter  bed  that  includes  a  layer  of  soil  with  chemical 
additives.  By  admixing  chemical  additives  in  the 
form  of  hydrous  oxides  or  calcium,  aluminum,  iron 
etc.,  to  the  filter  media  significant  phosphate  re- 
moval from  the  waste  is  obtained.  Potential  phos- 
phate removers  include  red  mud.  laterite,  bauxite 
and  bog  iron  ore.  (Sinha-OEIS) 
W80-06807 


SEWAGE  TREATMENT  WITH  NESTED 
SHORT  TUBE  CONTACT  MEDIA, 

M.  Kato. 

U.S.  Patent  No  4,184,946,  16  p,  37  Fig,  23  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  4,  p  1373,  January  22,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment. 
Water  pollution  treatment,  'Sewage  treatment,  Mi- 
croorganisms, Resins,  Aerobic  conditions,  Filtra- 
tion. 


A  process  is  provided  for  sewage  treatment  in 
which  buoyant  filter  media  made  of  synthetic  resin 
material  are  floated  in  the  sewage.  Uniform  attach- 
ment of  aerobic  microorganisms  on  the  filters  is 
assured  by  providing  an  agitating  means,  thus 
eliminating  the  clogging  by  microorganisms. 
(Sinha-OEIS) 
W80-O6808 


WASTEWATER  TREATMENT  SYSTEM, 

Campbell  Soup  Co.,  Camden,  NJ.  (Assignee). 
L.  C.  Gilde,  Jr. 

U.S.  Patent  No  4,184,789,  12  p,  11  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  4,  p  1326,  January  22,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  Sewage  treatment,  In- 
dustrial wastes.  Overland  flow,  Runoff,  Biodegra- 
dation, Food  processing  industry. 

The  overland  flow  treatment  of  wastewater  in- 
volves the  application  of  the  wastewater  to  a  slop- 
ing terrace  of  impervious  or  relatively  impervious 
soil  which  is  planted  in  a  grass  crop  compatible 
with  heavy  irrigation.  The  wastewater  flows  in  a 
thin  film  over  the  surface  of  the  terrace  and  be- 
comes purified  upon  flowing  slowly  through  the 
grasses  and  the  soil  surface  by  biodegradation  of 
the  organic  impurities  by  the  soil  microorganisms 
and/or  chemical-mechanical  removal  of  inorganics 
by  the  soil  complex.  Since  the  soil  is  impervious  or 
relatively  impervious,  a  large  percentage  of  the 
wastewater  is  collected  as  runoff  in  substantially 
purified  form  with  the  remainder  being  absorbed 
into  the  soil,  consumed  by  the  plant  life,  or  evapo- 
rated into  the  atmosphere.  The  overland  treatment 
is  particularly  well  adapted  for  the  disposal  of  food 
processing  wastewater  containing  large  amounts  of 
organic  materials  or  other  similar  types  of 
wastewaters  including  most  municipal  sewage 
wastewaters.  The  treatment  zone  in  this  patent  is 
formed  into  a  series  of  concentric  annular  terraces, 
each  of  the  terraces  sloping  toward  a  concentric 
annular  drain  A  rotary  distribution  system  pivoted 
at  the  center  of  the  terraces  is  rotated  at  a  predeter- 
mined speed  to  distribute  the  wastewater  over  the 
terraces.  (Sinha-OEIS) 
W80-06809 


PHOSPHATE  REMOVAL  FROM 

WASTEWATER, 

Union  Carbide  Corp.,  NY.  < Assignee). 

R.  F.  Drnevich. 

U.S.  Patent  No  4,183,808,  10  p,  3  Fig,  2  Tab,  10 

Ref;  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  990.  No  3,  p  995,  January   15,   1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Phosphates,  Separa- 
tion techniques,  Activated  sludge.  Aeration,  Bio- 
chemical Oxygen  Demand,  Anoxic  zone. 

An  activated  sludge  wastewater  treatment  process 
for  removing  phosphate  from  BOD-containmg 
wastewater  is  characterized  by  an  improved 
method  for  operating  the  aeration  zone  with  an 
anoxic  treatment  zone.  BOD-containing  influent 
wastewater  is  mixed  with  activated  sludge  and 
oxygen-containing  gas  in  an  aeration  zone  to 
reduce  the  BOD  content  of  the  wastewater  and 
cause  the  activated  sludge  bacteria  to  take  up 
phosphate.  Oxygenated  phosphate-enriched  mixed 
liquor  is  formed  which  is  discharged  from  the 
aeration  zone  and  passed  to  a  separate  zone  for 
concentration  of  solids  to  provide  a  phosphate- 
depleted  effluent  and  phosphate  enriched  sludge. 
At  least  pan  of  the  latter  is  passed  to  an  anoxic 
zone  to  resolubilize  phosphate  and  from  solubilized 
phosphate-containing  sludge.  A  major  fraction  of 
the  solubilized  phosphate-containing  sludge  is  re- 
turned directly  to  the  aeration  zone  as  at  least  part 
of  the  activated  sludge  and  without  intervening 
addition  of  a  phosphate  precipitant  for  phosphate 
removal  from  the  so-returning  stream.  This  sludge 
serves  to  biologically  remove  phosphate  from  the 
BOD  containing  influent  wastewater  in  the  aer- 
ation zone.  (Sinha  -  OEIS) 
W80-06811 
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TREATMENT  OF  WASTE  WATER  RICH  IN 
NUTRIENTS, 

National    Tax    Administration    Agency,    Chiyoka 

(Japan).  (Assignee);  Toho  Zinc  Co.  Ltd,  Tokyo 

(Japan).  (Assignee);  and  The  Hokuren  Federation 

of    Agricultural    Cooperative    Assoc,    Sapporo 

(Japan).  (Assignee). 

K.  Yoshizawa,  K.  Nojiro,  K.  Mitsutomi,  H. 

Hashimoto,  and  A.  Noguchi. 

U.S.    Patent   No  4,183,807,   7   p,   2  Tab,   8   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  990,  No  3,  p  995,  January  15,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  'Organic  wastes,  Nu- 
trients, Separation  techniques,  Yeasts,  Biochemical 
oxygen  demand,  Nutrients,  Food  processing  indus- 
try, 'Polysaccharide  assimilating  yeasts,  Starch 
production  plants. 

Newly  isolated  polysaccharide  assimilating  yeasts 
are  added  to  a  waste  water  rich  in  nutrients  there- 
by making  such  yeasts  assimilate  nutrients,  so  that 
B.O.D.  of  the  waste  water  is  efficiently  decreased. 
Among  the  polysaccharide  assimilating  yeasts,  el- 
lipsoideus  YS-1,  FERM-P  No.  4498,  in  particular, 
can  decompose  and  assimilate  sulfurous  acid, 
starch  and  protein  at  once,  and  therefore  the 
B.O.D.  of  the  waste  water  from  starch  production 
plants  can  be  considerably  decreased.  (Sinha  - 
OEIS) 
W80-06813 


APPARATUS  FOR  TREATING  WASTE- 
WATERS AND  SLUDGES,  COMPRISING  AN 
IRRADIATION  SYSTEM  USING  ACCELER- 
ATED CHARGED  PARTICLES, 

C.G.R.  MeV,  Inc.,  Paris  (France).  (Assignee). 
G.  Azam,  A.  Bensussan,  C.  Levaillant,  H.  Huber, 
and  E.  Mevel. 

U.S.  Patent  No  4,184,956,  9  p,  7  Fig,  14  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  4,  p  1376,  January  22,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Water  purification, 
'Irradiation,  Flow  control,  Equipment,  Linear  ac- 
celerators. 

An  apparatus  for  treating  a  fluid  constituted  with 
waste-waters  and  sludges  is  provided  with  a 
system  for  irradiating  the  fluid  by  a  beam  of  accel- 
erated charged  particles.  The  irradiation  system  is 
associated  with  a  treatment  circuit  for  obtaining  a 
constant  flow  of  the  fluid  to  be  treated  and  a  means 
for  controlling  this  flow.  An  irradiation  channel  of 
predetermined  shape  is  arranged  in  the  beam  path 
being  provided  with  at  least  one  window  transpar- 
ent to  this  irradiation  beam.  The  system  has  means 
for  measuring  and  controlling  the  characteristics  of 
the  irradiation  beam  and  a  safety  system  to  control 
the  characteristics  of  the  irradiation  beam  and  to 
control  the  flow  of  the  fluid.  (Sinha  -  OEIS) 
W80-06814 


CHANGES  IN  MORPHOLOGY  AND  PHOS- 
PHATE-UPTAKE PATTERNS  OF  ACINETO- 
BACTER  CALCOACETICUS  STRAINS, 

University    of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

E.  N.  Lawson,  and  N.  E.  Tonhazy. 

Water  S.  A.,  Vol  6,  No  3,  p  105-112,  July,  1980.  4 

Fig,  3  Tab,  19  Ref. 

Descriptors:  'Phosphates,  'Sewage  bacteria, 
'Sewage  treatment,  'Waste  water  treatment,  'Bio- 
degradation,  'Pilot  plants,  Bacteria,  Treatment 
facilities,  Chemical  wastes,  Anaerobic  bacteria, 
Biocontrol,  Microorganisms,  Oxygen  require- 
ments, Water  treatment,  Waste  water(Pollution), 
Water  pollution  treatment,  Sewerage,  Water  pollu- 
tion sources,  Biological  treatment,  South  Africa. 

Acinetobacter  calcoaeticus  bacteria  were  isolated 
from  the  Northern  Sewage  Works  pilot  plant  at 
Johannesburg  in  a  zone  showing  high  phosphate 
removal.  Isolated  colonies  from  serial  dilution  plat- 
ing were  examined  microscopically.  Those  com- 
posed of  gram-negative  coccobacilli  were  subcul- 
tured  and  purified  as  potential  acinetobacter 
strains.    Several    of   these,    grown    under   limited 


oxygen  availability,  changed  from  typical  coccoba- 
cilli to  large  pleomorphic  rods.  Even  where  tend- 
ency to  filament  production  was  exhibted  under 
normal  conditions,  marked  differences  in  morphol- 
ogy were  noted.  Four  strains  were  chosen  to  study 
phosphate  accumulation  ability.  Cells  obtained 
after  growth  under  reduced  oxygen  availability 
had  a  greater  capacity  to  perform  luxury  phos- 
phate uptake.  Cell  growth  under  more  anaerobic 
conditions  altered  this  capacity  to  the  extent  that 
the  physiological  characteristics  of  the  bacteria 
were  no  longer  significant.  It  is  commented  that 
under  oxygen  deprivation  conditions,  demand  for 
ATP  for  nucleic  acid  synthesis  might  not  be  met, 
causing  cellular  phosphate  leakage;  while,  under 
inhibited  nucleic  acid  synthesis,  usual  cell  division 
cycle  is  impaired  and  abnormal  cell  morphology 
results.  Release  from  oxygen  stress  conditions  that 
induced  phosphate  starvation  would  result  in 
excess  phosphate  uptake  above  that  needed.  An- 
aerobiosis  obviously  plays  an  important  but  com- 
plex role  in  biological  uptake  of  phosphorus  in 
waste  water  treatment  plants.  (Zielinski-IPA) 
W80-06850 


MEMBRANE  FILTRATION  FAECAL  COLI- 
FORM  DETERMINATIONS  WITH  UNMODI- 
FIED AND  MODIFIED  M-FC  MEDIUM, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa).  Hydrological  Research  Inst. 

D.  P.  Sartory. 

Water  S.  A.,  Vol  6,  No  3,  p  113-115,  July,  1980.  1 

Fig,  5  Ref. 

Descriptors:  'Sewage  bacteria,  'Analytical  tech- 
niques, 'Coliforms,  'Regression  analysis,  'Sewage 
effluents,  Sewerage,  Sewage  systems,  Waste  water 
treatment,  Bacteria,  Bacterial  growth,  Filtration, 
Sewage  treatment,  Bioassay,  Testing  procedures, 
Water  quality,  Microorganisms,  Membranes,  Mea- 
surement, South  Africa. 

Raw  sewage  and  final  effluent  samples  were  taken 
over  a  seven  month  period  from  Baviaanspoort 
sewage  works  northeast  of  Pretoria.  River,  weir, 
and  irrigation  channel  water  samples  were  also 
taken.  All  raw  sewage  samples  were  analyzed  by 
the  standard  membrane  filter  method  within  one 
hour  of  collection,  while  all  other  samples  were 
analyzed  within  1-6  hours.  Freshly  prepared  M-FC 
medium  was  divided  into  two  lots,  with/without 
addition  of  rosolic  acid.  The  filter  procedure  used 
Millipore  HC  membrane  filters,  incubated  24  hours 
at  44.5  C,  after  which  all  typical  blue  colonies 
were  counted,  and  colonies  were  randomly 
checked  for  confirmation  testing  by  gas  production 
from  lactose  fermentation  and  indole  production 
from  tryptone  water.  Cultures  producing  gas  and 
indole  were  recorded  as  faecal  coliforms.  Two- 
variable  linear  regression  analysis  was  performed 
on  the  data.  Membrane  filtration  counts  of  faecal 
coliform  bacteria  did  not  differ  significantly  on  M- 
FC  medium  with  and  without  rosolic  acid.  Fur- 
thermore, the  elimination  of  rosolic  acid  did  not 
result  in  an  increase  in  false  positive  isolates  or 
interfering  background  growth.  (Zielinski-IPA) 
W80-06851 


TREATMENT  FACILITY  WITH  BACKWASH 
CONTROL  SYSTEM, 

Roberts  Filter  Mfg.  Co.,  Darby,  PA.  (Assignee). 
C.  V.  Roberts,  W.  F.  Sarra,  and  P.  J.  Neuspiel. 
U.S.  Patent  No  4,187,175,  9  p,  2  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
991,  No  1,  p  251,  February  5,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  Industrial  wastes,  Do- 
mestic wastes,  Filtration,  Control  systems,  Separa- 
tion techniques,  Suspended  solids,  Filters,  'Back- 
washing,  Granular  beds. 

A  treatment  facility  has  a  granular  media  bed  for 
use  in  acting  upon  (e.g.  filtering)  liquid  mixtures, 
such  as  industrial  and  municipal  water  and 
wastewater,  and  employs  a  backwash  operation 
between  treatment  operations  for  cleaning  or  oth- 
erwise enhancing  the  quality  of  the  bed.  A  control 
system  for  the  backwash  operation  establishes  a 
first  backwash  rate  for  washing  and  scouring  the 
granular  media  to  release  suspended  solids  and/or 


other  impurities  from  the  bed.  Thereafter  the  con- 
trol system  establishes  a  second  and  generally 
greater  rate  for  removing  the  released  impurities 
from  the  facility.  Preferably  the  first  rate  is  chosen 
to  just  completely  fluidize  the  granular  bed,  at 
which  point  a  pressure  responsive  control  system 
detects  a  constant  differential  pressure  (i.e.,  a  zero 
change  in  differential  pressure),  and  the  second 
rate,  which  generally  is  greater  than  the  first  rate, 
is  responsive  to  the  temperature  of  the  backwash 
liquid.  (Sinha  -OEIS) 
W80-06944 


HEAVY  METAL  SEPARATION  FROM 
WASTES  EMPLOYING  IRRADIATION, 

C.G.R. -MeV,  Paris  (France).  (Assignee). 

C.  Levaillant. 

U.S.  Patent  No  4,187,176,  4  p,  1  Fig,  8  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

991,  No  1,  p  251-252,  February  5,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  Industrial  wastes,  Sep- 
aration techniques,  Heavy  metals,  Centrifugation, 
Irradiation,  Equipment. 

The  invention  provides  a  treatment  plant  for  treat- 
ing waters  and  sludges  using  a  beam  of  ionising 
radiation  and  comprising:  a  system  for  decanting 
the  primary  waters  and  sludges;  a  first  centrifugal 
separating  system  for  the  waters  and  sludges  left 
after  decantation-the  spent  waters,  the  sludges 
formed  by  organic  compounds,  not  including 
heavy  metals  and  the  sludges  formed  by  mineral 
compounds;  an  irradiation  apparatus  supplying  a 
beam  of  ionising  radiation  for  irradiating  the 
sludges  formed  by  organic  compounds  especially 
those  including  heavy  metals,  which  are  converted 
into  mineral  compounds  of  greater  density;  and  a 
second  centrifugal  separating  system  intended  to 
reseive  the  irradiated  sludges  and  to  separate  them, 
according  to  their  density,  into  clarified  waters, 
sludges  formed  by  organic  compounds  which  are 
freed  from  heavy  metals  and  sludges  formed  by 
mineral  compounds  containing  heavy  metal  deriva- 
tives. (Sinha  -  OEIS) 
W80-06945 


PROCESS  FOR  PURIFICATION  OF  SANI- 
TARY WATERS, 

F.  Besik. 

U.  S.  Patent  No  4,188,289,  10  p,  3  Fig,  1  Tab,  11 

Ref;  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  991,  No  2,  p  618-620,  February   12, 

1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  Water  purification, 
Separation  techniques,  Biological  treatment,  Ad- 
sorption, Oxidation,  Chemical  precipitation,  Nitri- 
fication. 

The  invention  provides  a  process  for  purification 
of  waste  waters  in  which  the  various  biological, 
chemical  and  physical  processes  required  to 
remove  pollutants  can  be  carried  out  in  a  single 
sludge  system  in  a  single  reactor  divided  by  verti- 
cal partitions  into  independent  reaction  zones. 
Processes  carried  out  in  the  first  three  reaction 
zones  include:  adsorption  of  dissolved  organic 
matter  by  fluidized  suspended  solids;  biooxidation 
of  biodegradable  organic  matter;  ammonification 
followed  by  biological  nitrification  simultaneously 
with  respiratory  denitrificatipn;  chemical  precipita- 
tion of  phosphorus;  and  continuous  separation  of 
fluidized  bed  solids  form  the  purified  waste  water 
and  recirculation  of  the  fluidized  bed  solids.  The 
processes  carried  out  in  the  fourth  reaction  zone 
include:  chemical  oxidation  or  residual  organics 
and  toxic  compounds;  kill  of  bacteria  and  viruses 
by  added  oxidizing  agents;  chemical  precipitation 
of  metal  ions;  and  separation  of  precipitates.  The 
chemical  decomposition  of  the  unreacted  oxidizing 
agents  by  reaction  of  the  agents  with  charcoal  is 
carried  out  in  the  fifth  reaction  zone.  (Sinha  - 
OEIS) 
W80-06948 


TREATMENT      OF      INDUSTRIAL      WASTE 
WATER, 
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D.  R.  Anderson. 

U.  S.  Patent  No  4,188,291,  6  p,  3  Fig,  7  Tab,  17 
Ref;  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  991,  No  2,  p  620,  February  12,  1980. 

Descriptors:  'Patents,  *Waste  water  treatment, 
•Water  pollution  treatment,  'Industrial  wastes, 
Separation  techniques,  Reverse  osmosis,  Chemical 
precipitation,  Calcium  carbonate,  magnesium  hy- 
droxide, Recycling,  Blow  down  water. 

A  method  is  disclosed  for  processing  industrial 
waste  waters  and,  in  particular,  blow  down  water 
from  thermal  electric  plants.  The  water  is  process- 
es to  concentrate  the  salts  and  to  obtain  a  concen- 
trated brine  which  can  then  be  passed  to  a  thermal 
evaporator  and/or  solar  evaporation  ponds.  The 
water  is  processed  by  the  additon  of  magnesium 
hydroxide  and  carbon  dioxide  in  amounts  sufficient 
to  precipitate  the  calcium  as  calcium  carbonate, 
thereby  obtaining  a  water  reduced  in  calcium  con- 
tent and  increased  in  magnesium  content.  The 
treated  water  is  processed  to  recover  a  purified 
water  from  a  brine,  preferably  by  reverse  osmosis. 
Calcium  hydroxide  is  added  to  the  brine  generated 
by  the  reverse  osmosis  process  in  an  amount  suffi- 
cient to  precipitate  magnesium  hydroxide  which 
can  be  recycled  to  supply  the  magnesium  hydrox- 
ide used  in  the  pre-treatment.  A  clarified  brine  is 
recovered  from  the  magnesium  hydroxide  precipi- 
tation step  and  may  then  be  naturally  or  thermally 
evaporated  to  produce  a  saturated  slurry  of  salt 
solids.  This  slurry  can  then  be  further  reduced  to 
dryness  by  solar  evaporation.  (Sinha  -  OEIS) 
W 80-06949 


INEXPENSIVE  PURIFICATION  OF  UREA 
WASTE  STREAMS, 

Standard  Oil  Co.  (OH),  Cleveland.  (Assignee). 
W.  O.  Fitzgibbons. 

U.  S.  Patent  No  4,188,292,  5  p,  5  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  991 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment.  Industrial  wastes.  Sep- 
aration techniques.  Urea,  Anions,  Cations,  Resins, 
Chemical  reactions.  Recycling. 

Urea  is  destroyed  in  aqueous  waste  streams  con- 
taining various  anions  and  cations  plus  urea  by 
contacting  the  stream  with  a  cation  exchange  resin, 
then  reacting  the  resulting  stream  with  nitric  oxide, 
nitrous  acid  or  a  nitrite  salt  to  convert  the  urea  to 
nitrogen,  carbon  dioxide  and  water  and  treating 
the  resulting  stream  with  an  anion  exchange  resin. 
A  pure  aqueous  stream  is  obtained  which  does  not 
adversely  affect  the  environment  and  which  may 
be  recycled  to  a  plant  as  fresh  water  resulting  in 
large  monetary  savings  in  fresh  water  cost.  (Sinha  - 
OEIS) 
W80-06950 


5E.  Ultimate  Disposal  Of  Wastes 


LOCAL  MUNICIPALITIES  HAVE  GOT  A 
CHALLENGING  TASK  (PLAASLIKE  OWER- 
HEDE  HET  'N  UITDAGENDE  TAAK), 

Department  of  Planning  and  the  Environmental, 

Pretoria  (South  Africa). 

T.  J.  Botha,  and  G.  A.  Visser. 

Imiesa  (Johannesburg),  Vol  4,  No  4,  p  20-21,  April 

1979.  1  Fig. 

Descriptors:  'Municipal  wastes,  'Solid  wastes, 
'Environmental  effects,  Water  pollution,  Water 
pollution  abatement,  'Waste  disposal,  'Waste 
water  treatment,  Sewage  sludge.  Water  quality. 
Sludge  disposal,  Cities,  Eutrophication.  Landfills, 
South  Africa. 

Waste  management  in  South  African  cities  is  dis- 
cussed with  respect  to  environmental  aspects,  re- 
sources recovery  and  pollution  abatement.  Water 
quality  criteria,  including  eutrophication,  has  a 
major  influence  on  the  management  of  water  re- 
sources. Training  facilities  and  criteria  for  the  dis- 
posal of  municipal  solid  wastes  are  also  discussed. 
Suggested  ways  to  dispose  of  sewage  sludge  from 
waste  water  treatment  plants  are:  use  in  landfills, 


agricultural  use,  composting,  ocean  dumping  and 
incineration.  Public  participation  can  help  reduce 
waste  disposal  problems  and  littering.  (Stiles-IPA) 
W80-06455 


THE  WET-AIR  OXIDATION  OF  RUM  DIS- 
TILLERY WASTES, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 
Engineering. 

R.  Munoz-Candelario,  M.  Pedraja-Santos,  A. 
Rodriguez-Ramirez,  J.  Hernandez,  and  G.  Colon- 
Burgos. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-224942. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
Puerto  Rico,  Report,  February  1979.  27  p.  OWRT- 
A-048-PR(l). 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Pollution  abutment,  'Puerto  Rico,  'Rum 
distillery  wastes,  Water  pollution  control,  Method- 
ology, Wet-air  oxidation.  Thermal  cracking. 

The  aqueous-phase  oxidation  of  rum  distillery 
wastes  was  done  batchwise  at  temperatures  rang- 
ing from  350F  to  550F  and  at  air  pressures  from 
500  psig  to  2000  psig  The  maximum  percent  con- 
versions obtained  were  67.2%  in  biochemical 
oxygen  demand,  54.4%  in  chemical  oxygen 
demand,  58.8%  in  total  organic  carbon,  and  60.8% 
in  total  carbon.  The  reaction  times  required  to 
achieve  these  reductions  varied  from  8  to  10  hours, 
smaller  values  being  obtained  at  shorter  reaction 
times.  The  rate  of  reaction  was  found  to  be  inde- 
pendent of  pressure,  and  the  process  followed  first 
order  kinetics.  Thermal  cracking  occurred  concur- 
rently with  the  oxidation  reaction. 
W80-06559 


ENVIRONMENTAL  FACTORS  IN  APPLICA- 
TION OF  LIQUID  SLUDGE  TO  UPSTATE 
NEW  YORK  FARMLANDS. 

Technical  Completion  Report  State  Univ.  of  New 
York  at  Binghamton  Dept.  of  Chemistry. 
B.  McDuffie,  P.  Figura,  R.  W  Lahann,  R  C 
Campbell,  and  R.  E.  Andrus. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-225352, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
January  1980.  130  p,  19  Fig,  18  Tab.  85  Ref,  4 
Append.  OWRT  B-070-NY  (1),   14-34-0001-7126. 

Descriptors:  'Sludge  disposal,  'Water  pollution, 
Cadmium,  Nickel,  Zinc,  'Acidic  soils,  Agriculture, 
'Corn(Field),  Sweet  corn,  Food  chains,  'Experi- 
mental farms,  'Sewage  sludge.  Hay,  Silage,  Pota- 
toes. Tomatoes,  Surface  Waters,  Wells,  Nutrients, 
Soil  chemical  properties.  Chromium,  Copper, 
Lead,  Cation  exchange,  Migration,  Organic  matter, 
Polychlorinated  biphenyls,  Soil  microbiology, 
'Trace  metals,  Bioaccumulation.  *Cd-enriched 
soil.  Corn  varieties.  Corn  leaf.  Corn  grain, 
Binghamton(NY),  Federal  regulations. 

Sewage  sludge  application  to  farmland  near  Bing- 
hamton, New  York,  began  in  July  1975  and  was 
monitored  from  1976  into  1978.  A  dry  weight  of  56 
ton/acre  of  anaerobically-digested  liquid  sludge 
was  sprayed  onto  the  80-acre  site  in  3  years  with 
intermittent  plowing,  increasing  average  trace 
metal  concentrations  in  soil  as  follows:  Cd  8.7,  Cr 
86,  Cu  110,  Ni  48,  Pb  68,  Zn  190  ppm.  Soil  fertility, 
organic  carbon,  and  exchange  capacity  increased, 
but  soil  pH  decreased  from  around  6  to  5.  Surface 
waters  and  wells  showed  no  evidence  of  chemical 
pollution  from  nutrients  or  trace  metals.  Crops 
from  the  farm  and  from  experimental  garden  plots 
(sludged  and  control)  in  1976  and  1977  were  ana- 
lyzed for  trace  metals.  Hay  increased  in  Cd,  Cr, 
Cu,  Ni,  and  Zn.  Field  corn  accumulated  Cd,  Ni, 
and  Zn  (540-845  ppm)  in  the  leaf,  also  Ni,  some  Zn, 
and  traces  of  Cd  (0.04-0.08  ppm)  in  grain.  In 
garden  plots,  sludging  increased  Cd  in  corn  leaf 
and  grain,  potatoes,  and  tomatoes.  Ni  in  corn  grain 
and  potatoes,  and  Zn  in  corn  leaf  and  slightly  in 
grain.  Sweet  corn  accumulated  4-5X  more  Cd  than 
field  corn  in  grain  and  4-8X  more  in  leaf.  This 
significant  difference  in  Cd  uptake  by  corn  va- 
rieties and  the  low  bioaccumulation  in  field  corn 
grain  from  Cd-enriched  acid  soils  has  food-chain 
and  possibly  regulatory  implications. 


W80-06564 


DRAINAGE  REQUIREMENTS  FOR  LAND  AP- 
PLICATION WASTEWATER  TREATMENT, 

Robert  S  Kerr  Environmental  Research  Lab, 
Ada,  OK. 

W.  C.  Galegar,  C  C.  Harlin,  Jr  ,  and  C  G 
Enfield 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  343-345,  350, 
March-April  1980.  2  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Waste  water  disposal,  'Land  man- 
agement, 'Application  methods,  Infiltration,  Over- 
land flow,  Percolation,  Vegetation,  Vegetation  ef- 
fects. Sewage,  Sewage  effluents.  Evaporation, 
Crops,  Drainage,  Irrigation,  Land  application 

Drainage  requirements  for  land  application 
wastewater  treatment  were  discussed  based  on  the 
mode  of  treatment:  slow-rate  (irrigation),  rapid- 
infiltration,  or  overland-flow.  The  pertinent  char- 
acteristics of  each  of  the  treatment  modes  were 
introduced  and  differences  in  drainage  require- 
ments discussed.  (Sims-ISWS) 
W80-06670 


TREATMENT     AND     DISPOSAL    OF    TOXIC 
AND  HAZARDOUS  WASTE, 

D  and  H  Waste  Management  (Pty)  Ltd    (South 

Africa). 

For   primary    bibliographic   entry   see   Field    5D. 
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THE  CASE  FOR  LICENSING  WASTE  DISPOS- 
AL SITES  IN  SOUTH  AFRICA, 

D  and  H  Waste  Management  (Pty)  Ltd.  (South 

Africa). 

P  D  Scott 

Imiesa.  Johannesburg,  Vol  3,  No  10,  p  19.  23,  and 

31,  1978.  3  Fig. 

Descriptors:  'Landfills,  'Waste  disposal,  'Waste 
treatment,  'Environmental  pollution,  'Permits, 
Sites,  'South  Africa,  Geology,  Hydrogeology, 
Design  criteria.  Waste  management,  Mine  wastes, 
Industrial  wastes.  Acid  mine  water.  Domestic 
wastes,  Water  pollution.  Sludge  treatment,  Solid 
wastes,   Fly   ash.   Health   aspects.    Legal   aspects. 

The  need  for  and  ways  of  implementing  licensed 
sanitary  landfills  in  South  Africa  are  presented. 
The  main  sources  of  wastes  are  mining,  power 
station,  industrial,  and  trade  and  domestic.  Mining 
wastes  make  up  the  major  share  of  water  and 
environmental  pollution  in  South  Africa  Fly  ash 
generated  by  coal-fired  power  stations  and  coal 
based  chemical  plants  is  the  second  largest  pollut- 
ant. A  brief  description  of  waste  management  tech- 
niques in  the  United  States,  the  United  Kingdom, 
West  Germany,  and  Japan  is  offered  The  points 
are  made  that  the  United  Kingdom  appears  to  lead 
the  world  in  the  field  of  effective  but  economical 
waste  disposal,  and  that  its'  system  would  best  suit 
South  Africa.  Common  to  these  countries  is  the 
licensing  of  waste  disposal  sites  to  ensure  that  they 
meet  established  minimum  criteria  in  order  to  pre- 
vent environmental  pollution.  Today,  few  of  the 
waste  disposal  sites  in  South  Africa  meet  these 
criteria.  Location,  preparation  and  operation  of 
waste  disposal  sites  are  discussed  with  respect  to 
geology,  hydrology,  and  the  sealing  of  the  filled 
site  with  a  relatively  impermeable  layer  of  materi- 
al. Waste  pre-treatment  is  described.  It  is  consid- 
ered essential  to  compose  a  list  of  acceptable  indus- 
trial hazardous  wastes,  and  a  register  kept  of 
wastes  actually  received.  (Stiles-IPA) 
W80-06735 


FINITE  ELEMENT  ANALYSIS  OF  THERMAL 
CONVECTION  IN  DEEP  OCEAN  SEDEVIENTS, 

Sandia  National   Labs..   Albuquerque.   NM.   Heat 

Transfer  and  Fluid  Mechanics  Div 

For  primary  bibliographic  entry  see  Field  2L. 
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Water  Treatment  and  Quality  Alteration — Group  5F 


5F.  Water  Treatment  and 
Quality  Alteration 


FEASIBILITY  STUDY  TO  DETERMINE  THE 
PRACTICALITY  OF  USING  POTABLE  MU- 
NICIPAL WATER  SUPPLIES  AS  A  SOURCE 
OF  CONDENSER  COOLING  WATER  FOR 
POWER  GENERATING  FACILITIES, 
Texas  Tech  Univ.,  Lubbock.  Water  Resources 
Center. 

R.  H.  Ramsey,  R.  D.  Bowersock,  L.  V.  Urban,  J. 
H.  Strickland,  and  R.  M.  Sweazy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-225360, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  report,  August,  1980.  114  p,  17  Fig,  19  Tab,  1 
Append.  OWRT  B-226-TEX(l),  14-34-001-9135. 

Descriptors:  'Municipal  water,  'Cooling  water, 
•Water  distribution(Applied),  'Water  conserva- 
tion, Industrial  water,  Water  consumption, 
Energy,  Energy  loss,  Economics,  Thermal  pollu- 
tion, Temperature,  Ponds,  Laboratory  tests,  Proj- 
ect planning,  Water  treatment,  Water  purification, 
Management,  Design,  Viscosity,  Environmental  ef- 
fects, Sedimentation,  Storage,  Water  Conservation, 
Social  aspects,  Electric  generators. 

The  feasibility  of  using  potable  municipal  water 
supplies  prior  to  treatment,  as  condenser  cooling 
water  for  an  energy  generation  facility  is  discussed. 
The  raw  water  would  be  drawn  from  the  supply 
source,  stored,  and  used  for  the  once-through  cool- 
ing system.  The  discharged  warm  water  would  be 
placed  in  a  storage  pond  where  it  would  be  drawn, 
treated,  and  distributed  to  water  consumers  in  the 
system.  Potential  benefits  may  be  realized  by  re- 
ducing capital  investment,  warming  the  water  to 
enhance  the  effect  of  water  treatment,  and  increas- 
ing access  to  an  additional  water  source.  Labora- 
tory experiments  simulating  water  treatment  oper- 
ations using  alum  and  bentonite  at  various  tempera- 
tures indicated  that  viscosity  plays  an  important 
role  in  sedimentation.  A  reduction  in  the  amount  of 
energy  required  for  heating  water  is  possible  and 
the  increased  solids  settling  performance  will 
reduce  the  capital  and  amortization  costs  for  water 
treatment  facilities.  Any  unfavorable  environmen- 
tal impact  caused  by  elevated  water  temperatures 
can  be  minimized  through  design  and  management 
considerations.  The  results  of  a  questionnaire 
mailed  to  a  test  population  in  seven  southwestern 
cities  indicated  a  majority  (73.3%)  of  the  respond- 
ents favored  the  concept  of  an  integrated  cooling 
water  and  water  treatment  system.  (Sidney-IPA). 
W80-06563 


CHEMICAL,  PHYSICAL,  AND  RADIOLOGI- 
CAL QUALITY  OF  SELECTED  PUBLIC 
WATER  SUPPLIES  IN  FLORIDA,  JANUARY- 
MAY  1979, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W80-06589 


A  COMPUTER  METHOD  FOR  LOADING 
MODEL  NETWORKS, 

Denver  Water  Dept.  CO. 
A.  L.  Cesario,  and  T.  K.  Lee. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  72,  No  4,  p  208-213,  April  1980.  9  Fig. 

Descriptors:  'Computer  models,  'Pipelines,  'Net- 
works, 'Estimating  equations,  'Loads(Forces), 
Pressure,  Design,  Mathematical  models,  Optimiz- 
ation, Model  studies,  Input-output  analysis,  Dy- 
namic programming,  City  planning,  Project  plan- 
ning, Planning,  Water  distribution,  Distribution 
systems,  Public  utilities,  Mechanical  properties, 
Analysis,  Pipe  flow,  Pressure  conduits,  Pumping, 
Boundries(Property),  Time  series  analysis,  Physi- 
cal properties,  Economics. 

An  efficient,  flexible  method  for  the  mathematical 
modeling  of  large  water  distribution  systems  per- 
formed by  the  use  of  a  computer  program  designed 
by  Denver's  Water  Department  is  described.  The 
modeling  can  be  used  to  perform  operational  and 


planning  studies  to  optimize  the  system  and  the 
model  is  adjusted  by  changing  pump  lifts,  pressure- 
regulating  valve  settings,  valve  position,  and  reser- 
voir elevations.  Time-varying  loads  for  nodes  can 
be  quickly  and  easily  calculated  with  this  method. 
Nodes  are  assigned  coordinates  on  a  grid  system, 
while  pressure  zone  boundry  lines  are  defined  by 
sets  of  coordinates  with  a  load  network  of  50  to 
900  nodes.  Pipe  data  is  not  necessary,  but  it  can  be 
included  and  the  program  can  accommodate  about 
400  zone  boundry  segments,  1750  quarter  sections, 
and  25  details.  Scan  range  and  number  of  zone 
boundry  points  seem  to  have  the  most  effect  on 
processing  time  and  the  typical  cost  of  analyzing  a 
large  system  with  840  nodes  with  582  zone 
boundry  points  is  about  $537.  For  each  grid  square 
within  the  project  boundry,  the  program  searches 
for  the  closest  node  and  the  pressure  zone  boun- 
dries  (PZB)  are  checked  for  interference.  Once  the 
node  that  is  closest  to  the  square  PZB  interference 
is  located,  the  load  corresponding  to  the  square  is 
assigned  to  that  node.  A  further  sophistication  of 
the  program  will  be  the  inclusion  of  nonuniform 
load  distribution  and  the  elimination  of  the  need 
for  pseudo  nodes.  (Sidney-IPA) 
W80-06636 


THE  EFFECTIVENESS  OF  IN-LINE  AQUE- 
DUCT TREATMENT, 

Consulting  Engineers,  Inc.,  Pasadena,  CA. 
G.  P.  Treweek. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  72,  No  4,  p  214-219,  April  1980.  9  Fig,  3 
Tab,  16Ref. 

Descriptors:  'Los  Angeles  aqueduct,  'Water  treat- 
ment, 'Flocculation,  'Turbidity,  'Flow,  Flow 
resistance,  Aqueduct,  Chemical  precipitation,  Col- 
loids, Optimization,  Evaluation,  Quality  control, 
Soil  aggregates  Water  quality,  Reservoirs,  Poly- 
mers, Pipelines,  Roughness(Hydraulic),  Adsorp- 
tion, Separation  techniques,  Sedimentation,  Sus- 
pended load,  Water  levels,  Statistical  methods. 

The  effect  of  in-aqueduct  flocculation  and  sedi- 
mentation on  flow  and  turbidity  in  the  Los  Ange- 
les aqueduct  was  analyzed  by  statistical  methods. 
The  aqueduct  system  collects  water  from  streams 
flowing  down  the  eastern  slopes  of  the  Sierra 
Nevada  Mountains  into  the  Owens  River  to  the 
Haiwee  reservoir,  Fairmont  reservoir,  and  eventu- 
ally to  the  Los  Angeles  reservoir  complex.  Pres- 
ently the  suspended  particulate  matter  is  coagulat- 
ed by  the  addition  of  cationic  polymer  in  the 
aqueduct  near  the  city  of  Mojave  and  settled  in  the 
Fairmont  reservoir  thirty  miles  downstream.  The 
mean  flows  with  polymer  are  about  3%  lower  than 
without  polymer  probably  due  to  adsorption  of  the 
aggregates  of  suspended  matter  on  the  aqueduct 
walls.  Turbidity  measurements  indicated  that 
smaller  colloidal  material  less  than  1  micrometer  in 
diameter  are  not  adequately  removed  and  the  tur- 
bidity was  only  decreased  about  40%.  Sedimenta- 
tion in  the  Fairmont  reservoir  removes  about  90% 
of  the  suspended  solids  and  75%  of  the  detectable 
particulate  volume.  The  aqueduct  flow  is  also  a 
fuction  of  the  clearance  between  the  water  level 
and  the  aqueduct  cover  and  several  times  during 
the  study  the  flow  had  to  be  reduced  to  avoid 
having  the  water  level  reach  the  aqueduct  lid, 
causing  backwater.  The  in-line  flocculation  of  sus- 
pended colloidal  material  in  raw  water  is  success- 
ful, as  indicated  by  the  shift  in  the  differential 
volume  system  and  this  can  be  optimized  by  fur- 
ther design  modifications.  (Sidney-IPA) 
W80-06637 


REMOVAL  OF  RADIUM-226  FROM  SARA- 
SOTA COUNTY,  FLORIDA,  DRINKING 
WATER  BY  REVERSE  OSMOSIS, 

T.  J.  Sorg,  R.  W.  Forbes,  and  D.  S.  Chambers. 
Journal  of  the  American  Water  Works  Associ- 
ation, Vol  72,  No  4,  p  230-237,  April  1980.  8  Fig,  6 
Tab,  12  Ref. 

Descriptors:  'Reverse  osmosis,  'Radium  radioiso- 
topes, 'Water  treatment,  'Evaluation,  Perform- 
ance, Radioactivity,  On-site  investigations,  Florida, 
Sampling,  Design,  Hardness(Water),  Calcium,  Sus- 
pended solids,  Magnesium,  Demineralization, 
Membrane  processes,  Efficiencies,  Control,  Eco- 


nomics, Sodium,  Chlorides,  Trace  elements,  Water 
supply,  'Radium-226  removal,  Sarasota 
County(FL),  Drinking  water. 

The  efficiency  of  eight  reverse  osmosis  (RO)  treat- 
ment systems  in  removing  naturally  occurring  Ra- 
226  from  Sarasota  County,  FL,  water  supplies  is 
discussed.  Most  of  the  water  supplies  have  Ra-226 
concentrations  in  the  range  of  0.3  to  22.0  picocur- 
ies  per  liter  and  the  maximum  contaminant  level  is 
5  picocuries  per  liter.  Field  studies  were  carried 
out  during  a  six-month  period  from  January  to 
June  1977  on  the  eight  RO  systems  which  varied  in 
design  capacity,  in  manufacturer,  in  age,  and  in  the 
quality  of  the  raw  well  water  treated.  All  the 
water  samples  obtained  from  the  systems  were 
analyzed  for  radium  content  and  trace  element 
content.  The  best  removals  on  a  percentage  basis 
(85-99%)  for  the  systems  as  a  group  were  achieved 
for  total  dissolved  solids,  hardness,  calcium,  mag- 
nesium, and  sulfate  and  Ra-226  removals  of  87  to 
98%.  Lower  removal  (60-85%)  of  chloride  and 
sodium  occurred.  A  lead  time  for  peak  efficiency 
for  Ra-226  removal  by  the  RO  systems  was  esti- 
mated at  about  one  or  two  minutes  after  start-up. 
Selenium  and  fluoride  concentrations  in  the  raw 
water  were  lowered  in  most  cases.  Despite  the 
high  cost  of  an  RO  system,  it  is  advantageous  for 
water  treatment  on  a  small  scale  such  as  for  a 
school  or  trailer  park.  The  disposal  of  the  contami- 
nated reject  water  and  the  high  cost  of  the  mem- 
branes still  remain  the  major  problems  with  RO 
systems.  (Sidney-IPA) 
W80-06639 


A  FLUORIDE  OVERFEED  INCIDENT  AT 
HARBOR  SPRINGS,  MICHIGAN, 

Michigan  Dept.  of  Public  Health,  Lansing.  Bureau 
of  Environmental  and  Occupational  Health. 
D.  E.  Leland,  K.  E.  Powell,  and  R.  S.  Anderson, 
Jr. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  72,  No  4,  p  238-243,  April  1980.  6  Fig,  3 
Tab,  3  Ref. 

Descriptors:  'Accidents,  'Fluoridation,  'Michi- 
gan, 'Public  health,  On-site  investigations,  Water 
treatment,  Tracers,  Water  quality.  Water  supply, 
Water  management(Applied),  Water 

distribution(Applied),  Reservoirs,  Pipelines, 
Safety,  Electrical  equipment,  Maintenance,  Moni- 
toring, Wells,  Pumping,  Calcium  chloride,  Valves, 
Regulation,  Electrical  switches,  Epidemiology, 
Fluoride  overfeed,  Drinking  water,  Toxicity, 
Harbor  Springs(MI). 

An  investigation  was  conducted  in  the  resort  town 
of  Harbor  Springs,  Michigan,  to  determine  the 
cause  and  the  effects  of  a  fluoride  overfeed  inci- 
dent in  the  municipal  water  system  on  November 
22,  1977.  Four  people  became  ill  after  drinking  the 
contaminated  metallic-tasting  water  which  was  es- 
timated to  contain  enough  fluoride  to  induce  vom- 
iting (about  a  29  milligram  dose).  Four  wells  are 
used  in  the  peak  tourist  months,  but  only  one  well, 
the  Peffer  well,  is  used  during  the  winter.  The 
overfeed  occurred  as  a  result  of  a  malfunction  of 
the  shut-off  valve  for  the  fluoridation  equipment 
after  the  signal  lines  to  the  reservoir  and  wells 
were  severed.  All  wells  began  operation  and  were 
shut  down  immediately  after  the  signal  disruption 
and  several  hours  later,  the  whole  water  system 
was  flushed.  Investigation  after  the  overfeed  event 
indicated  a  little  less  than  86  kg  of  25%  hydro- 
fluorsilicic  acid  had  been  pumped  into  the  water 
system.  Simulation  of  the  event  by  the  addition  of 
calcium  chloride  dihydrate  to  the  water  system 
and  measurement  of  chloride  concentrations  at 
several  city  sites  confirmed  the  suspicion  that 
excess  fluoride  had  caused  the  four  illnesses.  No 
other  illnesses  were  traced  to  the  fluoride  overfeed 
in  a  subsequent  epidemiological  study.  It  is  recom- 
mended that  all  chemical  feed  equipment  be  inter- 
connected electrically  with  the  pumping  equip- 
ment to  prevent  a  reoccurrence  of  a  similar  event 
at  the  water  pumping  station.  (Sidney-IPA) 
W80-06640 


MANAGING    SMALL    WATER    SYSTEMS:    A 
COST  STUDY.  VOLUME  I, 

Municipal  Environmental  Research  Lab.,  Cincin- 
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nati,  OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  6C. 
W80-06644 


ESTIMATING  WATER  TREATMENT  COSTS. 
VOLUME  2.  COST  CURVES  APPLICABLE  TO 
1  TO  200  MGD  TREATMENT  PLANTS, 

Culp/Wesner/Culp,  Santa  Ana,  CA. 

For  primary  bibliographic  entry  see  Field  6C. 

W80-06645 


ELECTRONIC  INSTRUMENTATION  ADDS 
DIMENSIONS  TO  METERING, 

Rockwell  International,  Uniontown,  PA,  Munici- 
pal and  Utility  Div. 
E.  M.  Weinberger. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  46-47, 
57,  August,  1980.  4  Fig. 

Descriptors:  'Electronic  equipment,  'Water  con- 
trol, 'Flow  measurement,  'Control  systems,  Moni- 
toring, Chlorination,  Pumps,  Valves,  Flow  control, 
Flow  system,  Automation,  Flow  rates,  Water 
rates,  Water  control,  Instrumentation,  Computers, 
Water  systems,  Signals,  Electronic  instrumenta- 
tion, Water  treatment  and  distribution  systems. 

Electronic  monitoring  instruments  can  immediate- 
ly alert  water  managers/operators  to  an  excessive 
flow  through  the  system  by  activating  alarm  sys- 
tems at  local  and  remote  locations,  recording  the 
time  and  magnitude  of  the  break,  and  provide  a 
variety  of  other  signals  to  initiate  corrective  ac- 
tions for  providing  positive  control  of  water  treat- 
ment and  distribution  systems  on  a  real-time  basis. 
The  topics  of  instrument  basics,  local  and  remote 
instrumentation,  water  treatment/control,  comput- 
er management,  general  applications,  flow  control, 
and  demand  billing  are  reviewed.  Instruments  can 
provide  a  variety  of  signals  and  control  such  de- 
vices as  pumps,  valves,  chlorinators,  chemical 
feeders,  and  other  control  devices.  Since  signals 
offer  broad  system  control  and  data  readouts  local- 
ly and  remotely,  these  instruments  are  converted 
from  simple  slave  devices  into  tools  for  system 
automation  and  control  General  applications  in- 
clude use  of  a  quantity  controller  signal  to  close  an 
electronic  solenoid-operated  valve  after  a  prese- 
lected quantity  of  water  has  been  delivered  (e.g.,  in 
water  quantity  use  limited  by  contract);  use  of  a 
second  set-point  to  control  a  bypass  valve  when 
necessary  to  close  a  main  valve  rapidly  at  high 
flow  rates;  and  alternating  two  water  softeners. 
Schematics  for  various  applications  are  illustrated. 
(Zielinski-IPA) 
W80-06709 


MIXED-FORM  POLYHALIDE  RESINS  FOR 
DISINFECTING  WATER, 

Aqua-Chem,  Inc.,  Milwaukee,  WI.  (Assignee). 
G.  L.  Hatch. 

U.S.  Patent  No  4,187,183,  4  p,  4  Tab,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  991,  No  1,  p  254,  February  5,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
purification,  'Water  quality  control,  Disinfection, 
Bactericides,  Iodine,  Bromine,  Resins. 

A  mixed-form  polyhalide  bactericidal  and  viruci- 
dal resin  is  prepared  by  adding  to  a  strong  base 
anion-exchange  resin  a  slurry  mixture  of  elemental 
iodine,  interhalogen,  or  bromine  and  an  appropri- 
ate amount  of  an  iodide  or  bromide  salt.  Iodine  or 
bromine  liberated  from  such  bactericidal  resins 
during  water  treatment  may  be  readily  scavenged 
by  an  unloaded  anion-exchange  resin  and  the  hypo- 
halous  acid  can  be  removed  by  further  treatment 
with  activated  charcoal.  (Sinha  -  OEIS) 
W80-06946 
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WATER  SCREEN, 

L.  D.  Sanders,  and  M.  E.  Gilbert. 
U.S.  Patent  No  4,182,414,  6  p,  4  Fig,  1  Tab,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  2,  p  531,  January  8,  1980. 


Descriptors:  'Patents,  'Filters,  'Screens,  Water 
quality,  Filtration,  Water  treatment,  Particulate 
matter. 

A  water  screen  displays  a  variable  filtration  feature 
where  the  screen  comprises  a  pipe  length  made  of 
a  compressible  plastic  material.  The  pipe  length  is 
provided  with  inlet  openings  thereby  permitting 
fluid  located  peripheral  to  the  exterior  surface  of 
the  pipe  length  to  be  transported  through  the  inlet 
openings  and  at  the  same  time  filtering  particulate 
matter  and  debris  from  the  water.  The  plastic 
material  of  the  water  screen  is  chosen  from  the 
group  comprising  polyvinylchloride,  polypropy- 
lene and  polyethylene.  (Sinha  -  OEIS) 
W80-06456 


PROCESS  FOR  REMOVING  HEAVY  METAL 
IONS  FROM  AQUEOUS  FLUIDS, 

Olin  Corp.,  New  Haven,  CT  (Assignee). 

J.  M.  Popplewell. 

U.S.  Patent  No  4,182,399,  7  p,  5  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

990,  No  2,  p  526,  January  8,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Industrial  water,  Metals,  Corro- 
sion, Heat  exchangers.  Aluminum,  Equipment, 
Heavy  metals,  Ions,  Ion  removal,  Getter  compo- 
nents, Solar  energy  collector  systems. 

The  invention  provides  a  highly  efficient  method 
and  apparatus  for  removing  corrosive  heavy  metal 
ions  thereby  increasing  the  effective  life  of  the 
aluminum  components  of  a  heat  exchange  system. 
The  heat  exchange  system  is  provided  with  a 
getter  component  located  upstream  of  the  alumi- 
num heat  exchanger  to  remove  corrosive  heavy 
metal  ions  prior  to  contact  with  the  aluminum 
component.  The  getter  component  is  readily  in- 
serted into  and  removed  from  the  system  thereby 
allowing  easy  replacement  on  a  periodic  basis.  The 
invention  provided  for  getters  which  are  designed 
to  provide  a  high  degree  of  turbulence  in  the  heat 
exchange  fluid  flow  thereby  achieving  maximum 
getter  efficiency.  (Sinha  -  OEIS) 
W80-06457 


OIL  SKIMMER, 

P.  Van  Hekle 

U.S.  Patent  No  4,182,679,  9  p.  8  Fig,  11  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  2,  p  618,  January  8,  1980. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Separation  techniques,  Water  quality  control, 
Skimming,  Equipment,  Oil  skimmer. 

Floating  mineral  substances  such  as  oil  or  petro- 
leum are  separated  from  water  by  collecting  the 
mixture  in  the  inlet  of  a  separator  tank  having  a 
generally  L-shaped  baffle  with  surface  irregulari- 
ties formed  on  the  vertical  wall  of  the  baffle  and 
with  the  mixture  flowing  through  the  wattom  wall 
into  a  pyramidal  shaped  storage  section.  By  means 
of  its  shape,  it  causes  the  water  to  flow  downward- 
ly into  the  storage  section  and  the  oil  to  float  on 
top  into  an  oil  chamber.  Pumps  are  provided  to 
remove  the  oil  from  the  oil  chamber  and  to  main- 
tain the  water  at  the  proper  level  in  the  storage 
section.  The  device  is  mounted  on  the  front  of  a 
barge  vessel.  (Sinha  -  OEIS) 
W80-06468 


EXPERIMENTAL  SALINITY  ALLEVIATION 
AT  MALAGA  BEND  OF  THE  PECOS  RIVER, 
EDDY  COUNTY,  NEW  MEXICO. 

Geological   Survey,  Oklahoma  City,   OK.   Water 

Resources  Div. 

J.  S.  Havens,  and  D.  W.  Wilkins. 

Geological  Survey  Water-Resources  Investigations 

80-4,  December  1979.  65  p,  23  Fig,  10  Tab,  37  Ref 

Descriptors:  'Salinity,  'Water  quality,  'New 
Mexico.  'Brines,  Inflow,  Aquifers.  Saline  water 
intrusion.  Pumping.  Groundwater,  Reservoir  leak- 
age, Instrumentation,  Data  collections.  Chemical 
analysis,  'Pecos  River(NM),  'Eddy  County(NM), 
'Malaga  Bend(NM). 


Upward-leaking  brine,  from  a  confined  aquifer  at 
the  base  of  the  Rustler  Formation,  mixes  with 
fresher  water  in  a  shallow  aquifer,  resulting  in 
discharge  to  the  Pecos  River  in  southern  Eddy 
County,  New  Mexico,  of  about  0.5  cubic  feet  per 
second  of  saturated  brine.  Pumping  brine  from  the 
aquifer  at  a  rate  greater  than  0.5  cubic  feet  per 
second  lowered  the  potentiometric  head  in  the 
confined  aquifer.  From  July  22,  1963,  through 
December  1968,  approximately  3,878  acre-feet  of 
brine  had  been  pumped  into  the  Northeast  Depres- 
sion. The  depression  leaked  brine  to  the  Pecos 
River.  Water  downgradient  of  the  depression  in- 
creased in  specific  conductance  ranging  from  1,500 
to  99,400  milligrams  per  liter  chloride  and  water 
levels  near  the  depression  increased  over  3  feet 
from  1963  to  1968.  For  water  years  1952-63,  the 
Pecos  River  gained  about  240  tons  per  day  of 
chloride  in  the  reach  from  Malaga  gaging  station 
to  Pierce  Canyon  Crossing.  The  average  chloride 
gain  to  the  Pecos  River  from  July  1963  to  August 
1966  was  167  tons  per  day;  the  1967-68  gain  in- 
creased to  256  tons  per  day  after  a  major  flood  in 
August  1966  (USGS) 
W80-06513 


MODEL    STUDY    OF    HARRY    S.    TRUMAN 
SPILLWAY,  OSAGE  RIVER,  MISSOURI, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  8B. 

W80-O6547 


WATER  SOFTENING  METHOD  USING  THER- 
MALLY REGENERABLE  ION  EXCHANGE 
RESIN, 

Rohm  and  Haas  Co.,  Philadelphia,  PA.  (Assignee). 
S.  S.  Dabby,  and  E.  J  Zaganiaris. 
U.S.   Patent  No.  4,184,948,  7  p.   10  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  4,  p  1374,  January  22,  1980. 

Descriptors:  'Patents,  'Water  treatment.  'Water 
quality  control,  'Water  softening.  Demoraliza- 
tion, Separation  techniques,  Ion  exchange.  Resins. 
Cations,  Regeneration. 

It  has  been  discovered  that  a  bed  of  a  single 
thermally  regenerable  ion  exchange  resin  may  be 
operated  in  such  a  way  that  two  zones  established 
themselves  within  the  bed.  The  first  zone  acts  to 
remove  predominantly  the  divalent  cations  from  a 
treated  fluid  while  removing  only  minor  amounts 
of  monovalent  cations,  and  the  second  zone  acts  to 
remove  predominantly  the  monovalent  cations 
from  the  fluid.  In  connection  with  this  dual-zone 
operation  mode,  it  has  been  discovered  that  both 
zones  of  the  resin  bed  may  be  regenerated  by 
heating  an  aqueous  fluid  which  is  low  in  dissolved 
salts  (e.g.,  water,  deionized  water,  treated  product 
fluid)  and  passing  it  through  the  entire  bed  in  a 
countercurrent  direction.  During  this  countercur- 
rent  thermal  regeneration  monovalent  cations  fixed 
upon  the  resin  of  the  second  zone  are  exchanged 
for  hydrogen  cations  in  the  hot  regenerant  fluid 
and  the  divalent  cations  fixed  upon  the  resin  of  the 
first  zone  are  exchanged  for  monovalent  cations 
displaced  from  the  second  zone  and  hydrogen  ca- 
tions in  the  hot  regenerant.  (Sinha-OEIS). 
W80-06565 


WATER  INTAKE  SCREEN  INSTALLATION 
AND  METHOD  OF  STRAINING  WATER, 

FMC  Corp  ,  San  Jose.  CA.  (Assignee). 

W.  M.  Sutton. 

U.S.  Patent  No.  4.186,091,   13  p,   13  Fig.  5  Ref; 

Official  Gazette  of  the  United  States  Patent  Office. 

Vol  990,  No  5,  p  1754,  January  29.  1980 

Descriptors:  'Patents,  'Water  quality  control, 
Flow,  Streamflow.  Separation  techniques.  Screens. 
Equipment,  Aquatic  life.  Backwashing. 

A  water  intake  screen  installation  has  a  traveling 
water  screen  unit,  that  is  positioned  between  a 
water  intake  and  a  stream  of  water  flowing  in  a 
channel,  to  strain  a  quantity  of  water  diverging 
from  the  channel  stream  towards  the  water  intake 
The  screen  unit  includes  an  endless  belt  strainer  in 
the  form  of  a  loop  and  a  drive  for  revolving  the 
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strainer.  The  strainer  has  a  screening  surface,  that 
extends  in  a  predetermined  direction  of  stream 
flow  in  the  channel  and  in  an  upwardly  direction. 
Means  are  provided  for  directing  a  backwash  cur- 
rent, through  the  screening  surface,  towards  the 
stream  of  water  flowing  in  the  channel,  at  an 
elevation  below  the  stream  surface.  Material,  such 
as  refuse  and  aquatic  life,  retained  on  the  screening 
surface  can  be  dislodged  by  the  backwash  current. 
This  current  forces  such  material  backwardly  from 
the  screening  surface,  into  the  stream  of  water 
flowing  in  the  channel,  to  be  carried  away  there- 
with. Also  disclosed  is  a  method  of  straining  water 
from  a  stream  with  the  above  described  screening 
installation  that  enables  water  to  be  drawn  from 
the  stream  without  the  removal  of  aquatic  life  and 
refuse.  (Sinha-OEIS) 
W80-06574 


OIL  COLLECTING  APPARATUS, 

G.  Walin. 

U.S.  Patent  No.  4,186,095,  6  p,  3  Fig,  14  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  990,  No  5,  p  1756,  January  29,  1980. 

Descriptors:  'Patents,  'Oil  pollution,  'Water  qual- 
ity control,  Vortices,  Rotational  flow,  Equipment, 
Separation  techniques,  *Oil  recovery  apparatus, 
Oiley  water,  Oil  collection. 

An  apparatus,  adapted  to  float  on  the  surface  for 
collecting  oil  contaminating  the  water  surface,  in- 
cludes a  submerged,  roto-symmetrically  shaped 
vortex  chamber  with  inlet  and  outlet  for  the  liquid, 
means  for  bringing  the  liquid  within  the  vortex 
chamber  into  a  horizontally  rotating  vortex  move- 
ment, and  an  oil  outlet  tube  arranged  above  the 
vortex  chamber.  Efficiency  is  considerably  im- 
proved by  a  rotationally  symmetrical  stator  ar- 
ranged at  the  level  of  the  water  surface.  The  stator 
has  a  lower  end  surface  which  slopes  downwards 
and  inwards  through  the  surface  to  the  opening  of 
the  collecting  cavity.  The  stator  is  arranged  in  a 
concentric  manner  with  respect  to  the  vortex 
chamber.  The  vortex  chamber  may  comprise  the 
interior  of  a  hollow  rotar  having  an  upper  thresh- 
old inlet.  The  invention  also  includes  a  method  of 
separating  oil  from  water.  (Sinha-OEIS) 
W80-06575 


EFFECT  OF  GRASS  BUFFER  ZONE  LENGTH 
IN  REDUCING  THE  POLLUTION  FROM 
LAND  APPLICATION  AREAS, 

Soil  Conservation  Service,  Rutherfordton,  NC. 
S.  C.  Bingham,  P.  W.  Westerman,  and  M.  R. 
Overcash. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  23,  No  2,  p  330-335,  342, 
March- April  1980.  9  Fig,  4  Tab,  15  Ref. 

Descriptors:  'Water  pollution  control,  'Runoff, 
'Agricultural  runoff,  'Farm  wastes,  On-site  inves- 
tigations, Sampling,  Water  pollution,  Water  pollu- 
tion sources,  Rainfall,  Pollutants,  Poultry,  Manure, 
Vegetation,  Grasses,  Vegetation  effects,  Nutrients, 
Chemicals,  Agriculture,  'Grass  buffer  zones, 
Buffer  zones. 

A  field  study  was  conducted  to  determine  the 
effect  of  grass  buffer  lengths  in  reducing  pollutant 
concentration  in  rainfall  runoff  from  land  applica- 
tion areas.  Evaluation  of  pollutant  concentrations 
in  runoff  at  various  distances  downslope  from  an 
area  where  caged-layer  poultry  manure  was  ap- 
plied regularly,  indicated  that  for  the  conditions  of 
this  experiment  a  buffer  area  length  to  waste  area 
length  ratio  of  1.0  was  usually  required  to  reduce 
concentrations  to  those  measured  in  runoff  from  a 
similar  plot  receiving  no  manure.  Less  buffer  area 
is  needed  if  concentrations  greater  than  back- 
ground conditions  are  acceptable.  (Sims-ISWS) 
W80-06622 


EUTROPHICATION  STRESS  IN  THE  LITTO- 
RAL ZONE  RESULTING  FROM  SHORELAND 
DEVELOPMENT, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W80-06690 


DEVELOPMENT  OF  PROCEDURES  TO 
EVALUATE  SALINITY  MANAGEMENT 
STRATEGIES  IN  IRRIGATION  RETURN 
FLOWS, 

Utah  Water  Research  Lab.,  Logan. 

V.  A.  Narasimhan,  A.  L.  Huber,  J.  P.  Riley,  and  J. 

J.  Jurinak. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-104119, 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Water  Resources  Planning  Series  UWRL/P-80/03, 

June  1980.  79  p  31  Fig,  25  Tab.  OWRT-B-147- 

UTAH  (1),  14-34-0001-7194. 

Descriptors:  Salinity  management,  Irrigation 
return  flow,  'Water  management(Applied), 
'Model  studies,  'Irrigation  water,  'Return  flow, 
•Salinity,  Surface-groundwater  relationships, 
Drainage  water,  Groundwater,  Agriculture,  Dis- 
solved solids,  BSAM-Salt,  Grand  Valley(CO),  Cir- 
cleville  and  Sevier  River  BasinfUT). 

The  purpose  of  this  research  was  to  assess  the 
state-of-the-art  of  hydrosalinity  modeling  in  order 
to  develop  a  practical  management  tool  for  pre- 
dicting how  the  salt  outflow  from  irrigated  agricul- 
ture is  affected  by  various  farm  management  prac- 
tices. This  review  indentified  one  of  the  major  gaps 
in  modeling  as  inadequate  understanding  and  rep- 
resentation of  the  quatity  and  quality  interrelation- 
ships between  surface  water,  drainage  water,  and 
groundwater.  The  study  also  identified  that  a  site 
specific  equilibrium  'threshold  concentration'  (TC) 
of  dissolved  solids  can  be  adequately  estimated  and 
represented  in  a  model.  Salt  concentration  above 
the  TC  would  result  in  precipitation  of  salts  within 
the  soil  profile.  Higher  TC  values  would,  however, 
exist  in  the  unsaturated  soil.  Based  on  these  new 
concepts,  salinity  in  the  return  flows  was  modeled 
as  a  composite  of  individual  component  outflows 
from  the  unsaturated  zones  and  the  saturated 
groundwater  zone,  and  represents  the  interrelation- 
ships among  surface  water,  drainage  water,  and 
groundwater.  The  model  termed  BSAM-SALT 
was  tested  using  field  data  from  irrigated  areas  in 
Grand  Valley,  CO,  and  the  Circleville  subbasin  of 
the  Sevier  River  Basin  in  Utah.  A  set  of  manage- 
ment runs  was  made  to  demonstrate  the  utility  of 
the  model  in  predicting  the  salt  loading  caused  by 
irrigated  agriculture  in  the  Grand  Valley,  CO, 
area. 
W80-06692 


PHYSICOCHEMICAL  TRANSFORMATIONS 
WITHIN  EPHEMERAL  STREAMBEDS  RE- 
LATED TO  SEWAGE  EFFLUENT  RELEASES, 

Arizona     Water     Resources     Research     Center, 

Tucson. 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06695 


IS  YOUR  BOREHOLE-WATER  SAFE  FOR 
DRINKING, 

Pretoria  Univ.  (South  Africa).  Medical  Faculty. 
D.  G.  Steyn. 

Farmer's  Weekly  (Mobeni  Natal),  p  26-28,  March 
1,  1978.  1  Fig. 

Descriptors:  'Boreholes,  'Wells,  'Saline  water, 
•Public  health,  'Cattle,  'Safety,  Saline  water  intru- 
sion, Saline  water  systems,  Mineral  water,  Salts, 
Fluorides,  Sulphates,  Chlorides,  Nitrates,  Carbon- 
ates, Semiarid  climates,  Arid  climates,  South 
Africa,  Feeds,  Forages,  Water  analysis,  Toxicity, 
Human  pathology,  Potable  water,  Rain  water, 
Solar  distillation,  Droughts,  Hazards. 

The  problems  involved  in  the  use  of  highly  saline 
groundwater  for  drinking  by  cattle  and  humans  are 
discussed.  South  Africa,  in  particular,  has  an  acute 
problem  with  excessive  amounts  of  mineral  salts 
such  as  sulphate,  chlorides,  nitrates,  bicarbonates, 
and  fluorides  in  its  semi-arid  and  arid  regions. 
Sometimes  grazing  animals  may  not  suffer  ill-ef- 
fects as  a  result  of  drinking  highly  saline  water 
because  of  synergistic  or  antagonistic  effects  of  one 
mineral  upon  another  Special  attention  should  be 
directed  to  the  reduction  of  cattle's  intake  of  saline 
water  by  decreasing  the  amount  of  walking  they 
must  do  to  reach  water,  increasing  the  amount  of 
green  feed,  by  providing  licks,  and  by  considering 


the  change  in  water  salinity  during  droughts  and 
winter  months.  Young  stock  should  start  out  on 
less  saline  water  before  drinking  only  the  mineral- 
ized water.  Cases  of  suspected  water  poisoning 
should  be  investigated  by  a  veternarian  and  water 
samples  can  be  periodically  analyzed  by  the  Soil 
and  Irrigation  Research  Institute,  Pretoria.  A 
farmer  can  easily  estimate  the  salt  content  of  his 
water  by  measuring  the  amount  of  residue  remain- 
ing after  evaporation  of  a  liter  of  water.  The 
symptoms  of  and  protection  against  'salt'  water 
poisoning  in  humans  and  cattle  are  discussed  in 
general  terms.  Saline  water  which  is  used  for 
drinking  by  humans  should  be  diluted  with  rain- 
water or  solar  distilled  water.  (Sidney-IPA) 
W80-06714 


PHOSPHORUS  MANAGEMENT  IN  THE 
LAKE  ERIE  BASIN, 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
S.  M.  Yaksich,  and  R.  R.  Rumer,  Jr. 
Water  Quality  Information  Bulletin,  March  1980. 
13  p,  8  Fig,  ITab. 

Descriptors:  'Phosphorus,  'Lake  Erie,  'Water 
pollution,  'Sediment  control,  'Water  analysis, 
Inflow,  Agricultural  runoff,  Runoff,  Water  quality, 
Soil  conservation,  Cultivation,  Sewage  disposal, 
Pollutants,  Snowmelt,  Water  samplings,  Great 
Lakes,  New  York,  River  basins,  Water  pollution 
sources,  Phosphorus  compounds,  Chemical  wastes, 
Lakes,  Lake  basins,  Inflow,  Soil  erosion,  Sediment 
discharge. 

An  abbreviated  account  is  presented  of  an  ongoing 
study  being  conducted  by  the  U.  S.  Army  Corps  of 
Engineers  under  authority  of  Sections  108d  and 
108e  of  the  Federal  Pollution  Control  Act  Amend- 
ments of  1972  (P.  L.  92-500).  This  study  is  aimed  at 
developing  a  plan  for  managing  phosphorus  (P) 
inputs  into  Lake  Erie  in  order  to  restore  lake 
quality.  Pollutants  enter  Lake  Erie  from  point 
(sewage  collection  systems)  and  diffuse  (land 
runoff/tributary  inflows)  sources.  Stream  sampling 
data  indicated  increased  P  concentrations  during? 
immediately  following  rains/snow  melt  when  the 
stream  contained  high  runoff.  Reliable  P  loading 
estimates  are  best  obtained  during  high  flow 
events.  Biological  availability  of  sediment-bound  P 
varies  considerably  (43-89%)  with  flow  and  be- 
tween river  basins.  Control  of  diffuse/point 
sources  of  P  in  the  basin  is  needed  to  meet  the  total 
P  loading  objective  of  11,000  metric  tons/year 
(MTY)  set  by  the  1978  Great  Lakes  Water  Quality 
Agreement.  Reducing  gross  erosion  via  reduced 
tillage  will  reduce  P  loads  to  Lake  Erie.  Adoption 
of  conservation  tillage  and  no-till  practices  could 
reduce  rural  diffuse  source  total  P  loading  by  2000- 
5000  MTY.  Implementation  of  a  demonstration 
program  in  a  specific  watershed  in  the  basin  is 
recommended.  (Zielinski-IPA) 
W80-06733 


THE  EQUITABLE  APPROACH  TO  POLLU- 
TION CONTROL  MANAGEMENT  IN  THE 
THAMES  ESTUARY, 

Metropolitan    Pollution    Control-Thames    Water, 

London  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W80-06772 


A  ONE-DIMENSIONAL  STEADY-STATE,  DIS- 
SOLVED-OXYGEN  MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  CLEAR 
CREEK,  MONROE  COUNTY,  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

W.  G.  Wilber,  C.  G.  Crawford,  J.  G.  Peters,  and 
F.  P.  Girardi. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr. 
Denver,  CO  80225,  $9.00  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  79- 
1533,  October  1979.  63  p,  22  Fig,  14  Tab,  54  Ref. 

Descriptors:  'Model  studies,  *Dissolved  oxygen, 
Waste  assimilative  capacity,  *Water  quality,  'Indi- 
ana, Streams,  Streamflow,  Low  flows,  Reaeration, 
Water  pollution,  Waste  water  disposal,  Waste 
water  treatment,  Biochemical  oxygen  demand,  Ni- 
trification,  Ammonia,   Nitrates,   Nutrients,   Math- 
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ematical  models,  'Monroe  County(IN),  "Clear 
Creek(IN),  "Water  pollution  control,  Water  qual- 
ity standards. 

A  digital  model  calibrated  to  conditions  in  Clear 
Creek,  Monroe  County,  IN,  was  used  to  develop 
alternatives  for  future  waste  loadings  that  would 
be  compatible  with  Indiana  stream  water-quality 
standards  defined  for  two  critical  hydrologic  con- 
ditions, summer  and  winter  low  flows.  The  Win- 
ston Thomas  wastewater-treatment  facility  is  the 
only  point-source  waste  load  affecting  the  modeled 
reach  of  Clear  Creek.  A  new  waste-water-treat- 
ment facility  under  construction  at  Dillman  Road 
(river  mile  13.78)  will  replace  the  Winston  Thomas 
wastewater-treatment  facility  (river  mile  16.96)  in 
1980.  Natural  streamflow  during  the  summer  and 
annual  7-day,  10-year  low  flow  is  zero,  so  no 
benefit  from  dilution  is  provided.  The  model  indi- 
cates that  ammonia-nitrogen  toxicity  is  the  most 
significant  factor  affecting  the  stream  water  quality 
during  summer  and  winter  low  flows.  The  ammo- 
nia-nitrogen concentration  of  the  wastewater  efflu- 
ent exceeds  the  maximum  total  ammonia-nitrogen 
concentration  of  2.5  milligrams  per  liter  for 
summer  months  (June  through  August)  and  4.0 
milligrams  per  liter  for  winter  months  (November 
through  March)  required  for  Indiana  streams.  Ni- 
trification, benthic -oxygen  demand,  and  algal  res- 
piration were  the  most  significant  factors  affecting 
the  dissolved-oxygen  concentration  in  Clear  Creek 
during  the  model  calibration.  Nitrification  should 
not  significantly  affect  the  dissolved-oxygen  con- 
centration in  Clear  Creek  during  summer  low 
flows  when  the  ammonia-nitrogen  toxicity  stand- 
ards are  met.  (USGS) 
W80-06789 


A  ONE-DIMENSIONAL,  STEADY-STATE,  DIS- 
SOLVED-OXYGEN MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  DUCK 
CREEK,  MADISON,  TIPTON,  AND  HAMIL- 
TON COUNTIES,  INDIANA, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

C.  G.  Crawford,  W.  G.  Wilber,  and  J.  G.  Peters. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $11.50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  Open-File  Report 
80-156,  January  1980.  82  p.  35  Fig,  16  Tab,  56  Ref. 

Descriptors:  "Model  studies,  "Dissolved  oxygen, 
"Waste  assimilative  capacity,  Water  quality,  "Indi- 
ana, Streams,  Streamflow,  Low-flows,  Reaeration, 
Water  pollution,  Waste  water  disposal.  Waste 
water  treatment,  Biochemical  oxygen  demand,  Ni- 
trification, Ammonia,  Nitrates,  Nutrients,  Math- 
ematical models,  "Duck  Creek(IN),  "Madison 
County(IN),  "Tipton  County(IN),  "Hamilton 
County(IN),  Water  quality  standards,  "Water  pol- 
lution control. 

The  Indiana  State  Board  of  Health  is  developing  a 
State  water-quality  plan  that  includes  establishing 
limits  for  wastewater  effluents  discharged  into  In- 
diana streams.  A  digital  model  calibrated  to  condi- 
tions in  Duck  Creek  was  used  to  develop  alterna- 
tives for  future  waste  loadings  that  would  be  com- 
patible with  Indiana  stream  water-quality  standards 
defined  for  two  critical  hydrologic  conditions, 
summer  and  winter  low  flows.  The  major  point- 
source  waste  load  affecting  Duck  Creek  is  the 
Elwood  wastewater-treatment  facility.  Natural 
streamflow  during  the  low  flow  is  zero,  so  no 
benefit  from  dilution  is  provided.  Natural  reaera- 
tion at  the  low-flow  condition  (approximately  3 
cubic  feet  per  second),  also  low,  is  estimated  to  be 
less  than  1  per  day  (base  e  at  20  Celsius).  Conse- 
quently, the  wasteload  assimilative  capacity  of  the 
stream  is  low.  Effluent  ammonia-nitrogen  concen- 
trations, projected  by  the  Indiana  State  Board  of 
Health,  will  result  in  stream  ammonia-nitrogen 
concentrations  that  exceed  the  State  ammonia-ni- 
trogen toxicity  standards  (2.5  milligrams  per  liter 
from  April  to  October  and  4.0  milligrams  per  liter 
from  November  through  March).  The  projected 
effluent  ammonia-nitrogen  load  will  also  result  in 
the  present  Indiana  stream  dissolved-oxygen  stand- 
ard (5.0  milligrams  per  liter)  not  being  met. 
Benthic-oxygen  demand  may  also  affect  stream 
water  quality.  During  the  summer  low-flow,  a 
benthic-oxygen    demand    of   only    0.6    gram    per 


square  meter  per  day  would  utilize  all  the  streams's 
available  assimilative  capacity.  (USGS) 
W 80-06790 


A  ONE-DIMENSIONAL,  STEADY-STATE  DIS- 
SOLVED-OXYGEN MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  LITTLE 
LICK  AND  BIG  LICK  CREEKS,  BLACKFORD 
AND  DELAWARE  COUNTIES,  INDIANA, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

J.  G  Peters,  C.  G.  Crawford,  and  W.  G.  Wilber. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $14.25  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  Open-File  Report 
80-73,  January  1980.  102  p,  44  Fig,  26  Tab,  54  Ref 

Descriptors:  "Model  studies,  "Dissolved  oxygen, 
•Waste  assimilative  capacity,  Water  quality,  "Indi- 
ana, Streams,  Streamflow,  Low  flows,  Reaeration, 
Water  pollution,  Waste  water  disposal.  Waste 
water  treatment,  Biochemical  oxygen  demand,  Ni- 
trification, Ammonia,  Nitrates,  Nutrients,  Math- 
ematical models,  "Blackford  County(IN),  "Dela- 
ware County(IN),  "Little  Lick  and  Big  Lick 
Creeks(IN),  "Water  pollution  control,  Water  qual- 
ity standards. 

A  digital  computer  model  was  used  to  predict 
alternatives  for  future  waste  loadings  on  Little 
Lick  and  Big  Lick  Creeks,  Blackford  and  Dela- 
ware Counties,  IN,  that  would  be  compatible  with 
Indiana  stream  water-quality  standards  defined  for 
two  critical  hydrologic  conditions,  summer  and 
winter  low  flows.  The  model  parameters  included 
atmospheric  reaeration,  carbonaceous  and  nitroge- 
nous biochemical-oxygen  demand,  and  benthic- 
oxygen  demand  The  model  was  calibrated  with 
data  collected  during  three  water-quality  surveys 
at  low  flow.  During  these  surveys,  in-stream  dis- 
solved-oxygen concentrations  averaged  less  than  3 
mg/L,  well  below  the  State  minimum  requirement 
of  5.0  mg/L.  The  model  indicated  that  these  low 
concentrations  were  caused  by  high  waste  load- 
ings, lack  of  dilution,  low  reaeration,  and  benthic- 
oxygen  demand  The  summer  waste-assimilation 
study  assumed  that  future  reductions  in  discharge 
loadings  would  decrease  carbonaceous  and  benthic 
decay  and  increase  nitrogenous  decay.  This  study 
indicated  that  projected  effluent  waste  loads  that 
would  provide  acceptable  in-stream  dissolved- 
oxygen  concentrations  are  highly  dependent  on 
rates  of  nitrification.  Ammonia  toxicity  became  the 
limiting  water-quality  criterion  at  low  nitrification 
rates.  The  winter  waste-assimilation  study  indicat- 
ed that  projected  dissolved-oxygen  concentrations 
in  Little  Lick  and  Big  Lick  Creeks  did  not  fall 
below  the  State  standard.  Owing  to  a  lack  of 
dilution,  however,  ammonia-nitrogen  concentra- 
tions would  violate  in-stream  toxicity  standards  in 
both  Little  Lick  and  Big  Lick  Creeks.  (USGS) 
W80-06791 


A  ONE-DIMENSIONAL,  STEADY-STATE,  DIS- 
SOLVED-OXYGEN MODEL  AND  WASTE- 
LOAD  ASSIMILATION  STUDY  FOR  EAST 
FORK  WHITE  RIVER,  BARTHOLOMEW 
COUNTY,  INDIANA, 

Geological  Survey.  Indianapolis,  IN.  Water  Re- 
sources Div. 

W.  G.  Wilber,  J.  G.  Peters,  and  C.  G.  Crawford. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $9.00  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  Open-File  Report 
79-1072,  July  1979.  64  p,  24  Fig,  13  Tab,  53  Ref. 

Descriptors:  "Model  studies,  "Dissolved  oxygen, 
"Waste  assimilative  capacity,  "Water  quality,  "In- 
diana, Streams,  Streamflow,  Low  flows,  Reaera- 
tion, Water  pollution.  Waste  water  disposal.  Waste 
water  treatment.  Biochemical  oxygen  demand.  Ni- 
trification, Ammonia,  Nitrates,  Nutrients,  Math- 
ematical models,  "Bartholomew  County(IN), 
•East  Fork  White  River(IN),  "Water  pollution 
control,  Water  quality  standards. 

A  digital  model  calibrated  to  conditions  in  East 
Fork  White  River,  Bartholomew  County,  IN,  was 
used  to  develop  alternatives  for  future  waste  load- 
ings that  would  be  compatible  with  Indiana  stream 
water-quality   standards   defined   for   two   critical 


hydrologic  conditions,  summer  and  winter  low 
flows.  The  model  indicates  that  benthic-oxygen 
demand  and  the  headwater  concentrations  of  car- 
bonaceous biochemical-oxygen  demand,  nitroge- 
nous biochemical-oxygen  demand,  and  dissolved 
oxygen  are  the  most  significant  factors  affecting 
the  dissolved-oxygen  concentration  of  East  Fork 
White  River  downstream  from  the  Columbus 
wastewater-treatment  facility.  The  effect  of  efflu- 
ent from  the  facility  on  the  water  quality  of  East 
Fork  White  River  was  minimal.  The  model  also 
indicates  that,  with  a  benthic-oxygen  demand  of 
approximately  0.65  gram  per  square  meter  per  day, 
the  stream  has  no  additional  waste-load  assimila- 
tive capacity  during  summer  low  flows.  Regardless 
of  the  quality  of  the  Columbus  wastewater  efflu- 
ent, the  minimum  24-hour  average  dissolved- 
oxygen  concentration  of  at  least  5  milligrams  per 
liter,  the  State's  water-quality  standard  for  streams, 
would  not  be  met.  Ammonia  toxicity  is  not  a 
limiting  water-quality  criterion  during  summer  and 
winter  low  flows.  During  winter  low  flows,  the 
current  carbonaceous  biochemical-oxygen  demand 
limits  for  the  Columbus  wastewater-treatment  fa- 
cility will  not  result  in  violations  of  the  in-stream 
dissolved-oxygen  standard.  (USGS) 
W 80-06792 


DEVICE  FOR  COLLECTING  OIL  FLOATING 
ON  THE  SURFACE  OF  WATER, 

A.  Kawamura. 

U.S.  Patent  No  4,184,527,  9  p,  8  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  4,  p  1240,  January  22,  1980. 

Descriptors:  "Patents,  "Water  quality  control, 
Water  pollution  treatment,  Oil  pollution,  Oil  spills. 
Equipment.  Oily  water,  "Oil  collecting  device, 
Containment. 

An  improved  device  for  collecting  oil  on  the  sur- 
face of  water  has  a  main  body  made  of  non- 
ventalative  and  flexible  sheet  material  and  trans- 
formable from  a  flatly  folded  configuration  to  a 
three  dimensional  configuration  and  vice  versa.  It 
also  has  several  hollow  elements  also  made  of  non- 
ventilative  and  flexible  sheet  material  and  inflatable 
to  form  a  three  dimensional  rigid  truss  framework. 
These  elements  are  adapted  to  cooperate  with  each 
other  to  forcibly  transform  the  main  body  to  a 
three  dimensional  configuration  so  that  it  can  be 
internally  loaded  with  a  negative  pressure  develop- 
ing oil  sucking  function.  (Sinha  -  OEIS) 
W80-06812 


POST-PLUARG  EVALUATION  OF  GREAT 
LAKES  WATER  QUALITY  MANAGEMENT 
STUDIES, 

Great  Lakes  Basin  Commission,  Ann  Arbor,  MI. 

W.  E.  Skimin,  R.  W.  Stevenson,  and  W.  C 

Sonzogm. 

Report,  July  1979,  129  p,  3  Tab.  18  Ref.  6  Append 

EPA-78-D-X0430. 

Descriptors:  "Great  Lakes.  "Water  Quality  Man- 
agement, Nonpoint  Source  Pollution,  "Water  Pol- 
lution Control.  Point  Source  Control.  Nonpoint 
Source  Control,  Best  Management  Practices,  Phos- 
phorus, "Land  use,  Evaluation.  Projects. 

The  nonpoint  source  technical  findings  that  have 
emerged  since  the  completion  of  the  PLUARG 
(Pollution  from  Land  Use  Activities  Reference 
Group)  report  generally  reaffirm  the  PLUARG 
conclusions.  New  information  continues  to  support 
the  PLUARG  finding  that  toxic  substances  pollu- 
tion, the  most  critical  problem  facing  the  Great 
Lakes,  does  not  at  present  appear  to  be  derived  to 
any  significant  extent  from  land  drainage.  Atmos- 
pheric sources  continue  to  be  emphasized  as  an 
important  source  of  many  toxic  contaminants. 
Through  a  comparison  of  PLUARG  results  with 
those  of  other  studies,  in  particular  the  Lake  Erie 
Wastewater  Management  Study  (LEWMS)  and 
the  Basin  Commission's  Great  Lakes  Environmen- 
tal Planning  Study,  as  well  as  from  a  recently-held 
Great  Lakes  Phosphorus  Management  Strategies 
Workshop,  it  is  recommended  that  a  near-term 
phosphorus  control  strategy  should  call  for  com- 
plete implementation  of  the  1  mg/L  phosphorus 
municipal  effluent  limitation  for  plants  discharging 
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1    MGD    or    greater.    Nonpoint    source    control 
should,  at  this  time,  be  limited  to  those  measures 
which  can  be  achieved  at  little  or  no  cost.  (Sulli- 
van-GLBC) 
W80-06815 


THE  STATE  OF  ART  IN  THE  USE  OF  CHLO- 
RINE DIOXIDE  AND  OZONE  IN  THE  TREAT- 
MENT OF  WATER, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

W.  J.  Masschelein. 

Water  S.  A.,  Vol  6,  No  3,  p  116-129,  July,  1980.  14 

Fig,  3  Tab,  32  Ref. 

Descriptors:  'Oxidation,  *Chlorination,  Chemical 
reactions,  'Potable  water,  *Ozone,  Chlorine, 
Treatment  facilities,  Biodegradation,  Ground- 
water, Treatment,  'Water  treatment,  Water 
supply,  Water  quality  control,  Water  quality,  Dis- 
infection, Sodium  compounds,  Design  criteria. 

Basic  ideas  of  practical  developments  in  the  use  of 
oxidants  at  the  Brussels'  Intercommunal  Water- 
board  (CIBE)  were  presented.  This  site  is  the 
location  of  an  important  designed  and  constructed 
raw  water  treatment  plant  that  receives  water  from 
the  river  Meuse.  The  CIBE  has  put  part  of  this 
plant  into  operation,  of  which  the  final  design 
capacity  will  be  260,000  cubic  meters  per  day.  The 
water  treatment  process  involves  oxidation  with 
chlorine  and  gaseous  chlorine  dioxide  (performed 
in  a  reactor  using  hydrochloric  acid-sodium  chlo- 
rite reaction),  coagulation,  adsorption,  floccula- 
tion,  settling,  stabilization,  sedimentation,  filtration, 
and  ozonation.  The  resultant  drinking  water  is 
mixed  with  various  impounded  groundwaters.  De- 
signing the  plant  to  deliver  water  quality  compara- 
ble with  that  of  groundwater  took  over  two  years 
of  study  on  appropriate  chemical/physical  process- 
es. Theoretical/practical  studies  on  the  use  of  chlo- 
rine dioxide  and  the  development  of  ozonation 
processes  were  discussed.  Chlorine  dioxide  and 
ozone  are  oxidizing  gases  that  must  be  generated 
on  site.  Treatment  of  water  with  both  oxidants 
gave  fewer  biodegradable  compounds  than  treat- 
ment with  chlorine.  Treatment  plants  using  chlo- 
rine require  proper  design  to  limit  excessive  chlo- 
rine use  and  resultant  formation  of  chlorinated 
products.  (Zielinski-IPA) 
W80-06852 


ACID  MINE  WATERS  IN  SOUTH  AFRICA 
AND  THEIR  AMELIORATION, 

Navorsingsinstituut  vir  Grond  en  Besproeiing,  Pre- 
toria (South  Africa). 
J.  G.  Thompson. 

Descriptors:  control,  Hydrogen  ion  concentra- 
tions, Acid-base  equilibrium,  Calcium  compounds, 
Mine  drainage,  Mine  acids,  Acid  streams,  Acids, 
South  Africa. 

Thirty  acid  mine  water  samples,  principally  of  coal 
mine  origin  or  gold  mine  dumps  were  analyzed  for 
pH,  conductivity,  and  ferrous  and  ferric  iron  con- 
centrations. Selected  samples  were  analyzed  prior 
to/following  storage  aging  for  1-1.5  months  at 
ambient  temperatures  under  aerobic  and  anaerobic 
conditions.  Neutralization  studies  were  made  using 
calcium  hydroxide  and  calcium  carbonate  on  se- 
lected samples  to  assess  their  efficiencies  for  water 
quality  improvement.  Oxidation  of  ferrous  to  ferric 
iron  at  ambient  temperature  using  a  minimum 
amount  of  30%  hydrogen  peroxide  was  examined 
to  allow  determination  of  the  lime  requirement  for 
neutralization  of  the  acid  waters.  Although  the 
form  in  which  iron  is  present,  ferrous  or  ferric, 
determines  the  pH  at  which  iron  can  be  removed 
by  precipitation,  it  is  the  total  acidity  that  deter- 
mines the  amount  of  hydrated  lime  required  for 
full  neutralization;  an  easy  determination,  follow- 
ing complete  oxidation  to  ferric.  Three  principal 
stages  are  involved  in  acid  water  formation,  the 
first  two  involving  oxidation,  and  the  third,  hy- 
drolysis. The  latter  being  the  most  acid-forming,  is 
promoted  by  ageing,  indicating  that  prompt  re- 
moval of  water  from  mines  will  considerably 
reduce  the  amount  of  neutralizing  agent  needed. 
(Zielinski-IPA) 
W80-06853 


CONTAINMENT  BOOM,  W80-06561 

P.  H.  Langermann. 

U.S.  Patent  No  4,188,155,  5  p,  6  Fig,  9  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

991,  No  2,  p  579,  February  12,  1980. 

Descriptors:  'Patents,  'Oil  spills,  'Water  quality 
control,  Oil  pollution,  Barriers,  Floating,  Equip- 
ment, 'Containment  booms. 

A  boom  for  the  containment  of  oil  spills  and  other 
debris  on  the  surface  of  a  body  of  water  is  formed 
of  a  curtain  placed  at  the  surface  of  the  water  in  a 
generally  vertical  plane  with  a  lower  edge  of  the 
curtain  being  submerged  below  the  surface.  Floata- 
tion for  the  curtain  is  provided  by  a  set  of  floats 
secured  within  pockets  of  a  flexible  material  which 
is  sewn  to  the  curtain.  Stiffening  members  in  the 
form  of  rods  are  secured  transversely  to  the  curtain 
at  regular  intervals  between  the  floats.  Weights  are 
positioned  at  the  lower  ends  of  the  rods  to  amin- 
tain  the  vertical  attitude  of  the  curtain.  Ports  at  the 
bottom  of  each  pocket  admit  water  to  the  interior 
of  the  pockets  while  air  escapes  through  the  stitch- 
ing. Water  entrapped  within  the  pockets  greatly 
increases  the  virtual  mass  of  the  boom  for  resisting 
sudden  lurches  and  rolling  movements  induced  by 
waves  of  water  striking  the  boom.  After  using  the 
boom,  the  water  is  permitted  to  drain  out  of  the 
pockets  via  the  ports  to  provide  a  light  weight, 
portable  boom  that  is  readily  stowed.  (Sinha  - 
OEIS) 
W80-06947 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

EDUCATION  TECHNIQUES  AND  PLANNING 
FOR  WATER  RESOURCES  DEVELOPMENT  - 
PHASE  III, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 
Economics. 
D.  J.  Allee. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222284, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Center  for  Environmental  Research,  Cornell  Uni- 
versity, Technical  Completion  Report,  June  1980. 
331  p,  16  Fig,  31  Tab,  108  Ref,  8  Append.  OWRT- 
B-036-NY(l),  14-31-0001-4108. 

Descriptors:  'Water  resources  development, 
•Planning,  'Education  techniques,  Flood  plains, 
Information  exchange,  Public  participation,  Uni- 
versity extension,  Radio  broadcasts. 

An  important  aspect  of  the  research  reported  is  for 
the  benefit  of  the  university  system  itself.  We  have 
developed  guidelines  and  insights,  theory  and  prac- 
tice, for  university  programs  of  informal  education 
of  community  leaders,  elected  and  appointed  gov- 
ernment officials,  in  water  resources  planning  and 
management.  Such  results  are  of  value  to  the  many 
state  and  federal  agencies  engaged  in  planning  and 
carrying  out  projects  for  the  development  and 
management  of  water  resources  and  related  land. 
Details  are  developed  under  the  following  subto- 
pics: A  Concept  for  Public  Affairs  Education  Pro- 
grams, Operation  Flood  Plain  Management  -  publi- 
cations and  TV  in  public  affairs  education,  An 
Adirondack  Car  Tour  -  to  improve  public  under- 
standing, Cayuga  Lake  Educational  Leaflets  - 
trying  to  organize  a  large  lake,  A  history  of  the 
role  of  educational  activities  in  conflict  on  the 
waters  of  Schoharie  Creek  and  the  Gilboa  Dam, 
Radio  as  a  tool  for  management  of  flood  risk, 
Flood  Risk  Management  Seminars  -  for  communi- 
ty leaders,  and  The  Synopsis  Series  -  extracts  of 
the  fugitive  literature  for  water  professionals. 
W80-06506 


DETERMINING  OPERATING  POLICIES  FOR 
A  WATER  RESOURCE  SYSTEM, 

Birmingham  Univ.  (England).  Dept.  of  Engineer- 
ing Production. 

For  primary  bibliographic  entry  see  Field  4A. 
W80-06628 


SIMULATED  EFFECTS  OF  GROUND-WATER 
DEVELOPMENT  ON  POTENTIOMETRIC 
SURFACE  OF  THE  FLORIDAN  AQUIFER, 
WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

W.  E.  Wilson,  and  J.  M.  Gerhart. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $19.00  in  paper  copy,  $4.50  in 
microfiche.  Geological  Survey  Open-File  Report 
79-1271  (WRI),  1980.  119  p,  41  Fig,  9  Tab,  44  Ref. 

Descriptors:  'Model  studies,  'Groundwater, 
•Water  resources  development,  'Potentiometric 
level,  'Florida,  Aquifer  characteristics,  Water 
level  fluctuations,  Withdrawal,  Water  table,  Pro- 
jections, Water  utilization,  Irrigation,  Municipal 
water,  Phosphates,  Mining,  Hydrogeology,  Com- 
puter models,  West-central  Florida,  'Floridan 
aquifer. 

A  digital  model  of  two-dimensional  ground-water 
flow  was  used  to  predict  changes  in  the  potentio- 
metric surface  of  the  Floridan  aquifer,  1976-2000, 
in  a  5,938-square-mile  area  of  west-central  Florida. 
In  1975,  ground  water  withdrawn  from  the  Flori- 
dan aquifer  for  irrigation,  phosphate  mines,  other 
industries,  and  municipal  supplies  averaged  about 
649  million  gallons  per  day.  Rates  are  projected  to 
increase  to  about  840  million  gallons  per  day  by 
2000.  The  model  was  calibrated  under  steady-state 
and  transient  conditions.  Input  parameters  included 
transmissivity  and  storage  coefficient  of  the  Flori- 
dan aquifer;  thickness,  vertical  hydraulic  conduc- 
tivity, and  storage  coefficient  of  the  upper  confin- 
ing bed;  altitudes  of  the  water  table  and  potentio- 
metric surface;  and  ground-water  withdrawals. 
Simulation  of  May  1976  to  May  2000,  using  pro- 
jected combined  pumping  rates  for  municipal  sup- 
plies, irrigation,  and  industry  (including  existing 
and  proposed  phosphate  mines),  resulted  in  a  rise 
in  the  potentiometric  surface  of  about  10  feet  in 
Polk  County,  and  a  decline  of  about  35  feet  in  parts 
of  Manatee  and  Hardee  Counties.  The  lowest  pre- 
dicted potentiometric  level  was  about  30  feet 
below  sea  level.  Predicted  declines  for  November 
1976  to  October  2000  were  generally  5  to  10  feet 
less  than  those  for  May  1976  to  May  2000.  (USGS) 
W80-06787 


DROUGHT-INDUCED  PROBLEMS  AND  RE- 
SPONSES OF  SMALL  TOWNS  AND  RURAL 
WATER  ENTITIES  IN  COLORADO:  THE  1976- 
1978  DROUGHT, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  2E. 


A  FISH  MARK-RECAPTURE  STUDY  IN 
BOSKOP  DAM,  WESTERN  TRANSVAAL, 

Provincial  Fish  Inst.,  Lydenburg  (South  Africa). 
B.  S.  Koch,  and  H.  J.  Schoonbee. 
Water  S.  A.,  Vol  6,  No  3,  p  149-155,  July,  1980.  9 
Fig,  3  Tab,  20  Ref. 

Descriptors:  'Marking  techniques,  'Fish  popula- 
tions, 'Statistical  methods,  'Estimating  equations, 
'Aquatic  weed  control,  Nets,  Dams,  Fish,  Estimat- 
ing, Fish  barriers,  Approximation  method,  Aquatic 
populations,  Aquatic  life,  Fish  management,  Reser- 
voirs, Aquatic  weeds,  Seines,  Sampling,  South 
Africa,  Boskop  Dam(South  Africa). 

A  fish  population  study  was  made  in  Boskop  Dam 
during  September  1974,  using  the  population  esti- 
mate formulae  of  Schnabel  and  De  Lury.  Fish 
were  caught  with  a  100  m  by  3  m  seine  having  a 
mesh  size  of  25  mm.  A  total  of  34,244  fish  were 
captured,  with  33,459  marked  and  1,794  recap- 
tured, during  the  18-day  experiment.  On  the  basis 
of  the  developed  data  and  the  population  estimate 
approach  used,  estimation  of  the  Cyprinid,  Labes 
capensis,  was  found  to  be  approximately  265,400 
individuals;  that  of  L.  umbratus,  38,600;  and  that  of 
the  smallmouth  yellow  fish,  Barbus  holubi,  8,100. 
These  estimates  represented  96.1%  of  the  total 
number  of  the  larger  fish  species  present  in  the 
dam;  estimates  for  the  three  fish  types  being 
81.7%,  11.9%,  and  2.5%,  respectively,  of  the  total. 
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Group  6A — Techniques  Of  Planning 

Representative  population  estimates  of  the 
common  carp  (Cyprimus  carpio),  the  sharptooth 
catfish  (Clarias  gariepinus),  and  the  smallmouth 
black  bass  (Micropterus  dolomieu)  could  not  be 
made,  possibly  due  to  their  avoidance  to  net  cap- 
ture. The  De  Lury  method  gave  the  generally 
higher  estimate  for  fish  species  examined.  It  is 
proposed  that  the  Chinese  grass  carp  be  introduced 
to  combat  waterweed  growth  that  interfered  with 
the  seining,  after  assuring  its  compatability  with 
existing  fish  species.  (Zielinski-IPA) 
W80-06857 


than     does     the    current     fire-exclusion     policy. 

(Snyder-California) 

W80-06938 

6B.  Evaluation  Process 


A  MACRO-TO-MICRO  FINITE  ELEMENT 
PROCEDURE  FOR  PRODUCING  WATER 
PLANNING  MODELS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Industrial 
Engineering  and  Computer  Science. 
D.  W.  Boyd. 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  2.157-2.166,  1980.  3  Fig,  1  Tab,  7  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA. 

Descriptors:  'Watersheds(Basins),  'Runoff, 
*Water  resources,  *Model  studies,  Mathematical 
models,  Finite  element  analysis,  Analytical  tech- 
niques, Methodology,  Planning,  Rivers,  Drainage, 
Streamflow,  Hydrology. 

This  paper  presented  the  space  and  time  continuum 
as  a  spectrum  displaying  a  range  of  entry  points 
into  the  modeling  process.  The  conventional 
method  is  dropped  in  favor  of  an  opposite  ap- 
proach; i.e.,  modeling  is  started  at  a  relatively 
macro  level  and  proceeds  in  the  micro  direction 
until  reaching  the  desired  'building  block'  level. 
Thus,  each  level  of  modeling  abstraction  parallels 
conventional  systems  analysis  techniques  by  which 
water  resources  systems  are  so  conveniently  ana- 
lyzed-the  more  macro,  the  less  theoretical  abstrac- 
tion. Simplicity  and  accuracy  are  achieved  by  let- 
ting the  natural  system  do  the  integrating.  Linear 
balance  and  linear  regression  equations,  relating  to 
finite  elements  of  space  and  time,  constitute  the 
model  at  each  descriptive  level.  The  model  is 
capable  of  simulating  historical  data  to  within  the 
accuracy  of  the  computer,  of  extending  the  data 
base,  and  of  simulating  postulated  scenarios.  An 
operational  water  planning  model  has  been  devel- 
oped and  used  by  the  State  of  Montana.  The  linear 
format  makes  possible  the  linkage  of  submodels 
and  models  of  interacting  natural  resource  systems. 
Their  simultaneous  solution  can  be  obtained  with 
or  without  a  common  objective  function.  (See  also 
W80-06858)  (Sims-ISWS) 
W80-06876 


COMPUTER  SIMULATION  OF  THE  CUMU- 
LATIVE EFFECTS  OF  BRUSHLAND  FIRE- 
MANAGEMENT  POLICIES, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Conservation. 

T.  M.  Bonnicksen. 

Environmental  Management,  Vol  4,  No  1,  p  35-47, 

1980.  4  Fig.  (California  Water  Resources  Center 

Project      UCAL-WRC-W-499).      OWRT-A-058- 

CAL  (4). 

Descriptors:  *Brushlands,  'Watershed  manage- 
ment, 'Debris  avalanches,  'Burning,  Rainfall, 
♦Forest  fires,  Mathematical  models,  Vegetation  ef- 
fects, Vegetation  regrowth,  California. 

A  mathematical  model  simulates  the  cumulative 
volume  of  debris  produced  from  brushland  water- 
sheds. Application  of  this  model  to  a  1.76  km  super 
2  (0.678  =  mi  super  2)  watershed  along  the  flanks 
of  the  Central  San  Gabriel  Mountains  permits  as- 
sessment of  expected  debris  production  associated 
with  alternative  fire-management  policies.  The  po- 
litical implications  of  simulated  debris  production 
are  evaluated  through  a  conceptual  model  that 
links  interest  groups  to  particular  successional 
stages  in  brushland  watersheds  by  means  of  the 
resources  claimed  by  each  group.  It  is  concluded 
that  in  theory,  a  rotation  burn  policy  would  pro- 
vide benefits  to  more  interest  groups  concerned 
about  southern  California's  brushland  watersheds 


MEASURING  ECONOMIC  IMPACTS:  THE  AP- 
PLICATION OF  INPUT-OUTPUT  ANALYSIS 
TO  CALIFORNIA  WATER  RESOURCES 
PROBLEMS, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

W  O.  Schink,  and  J  C.  Fitz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-224066, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Bulletin  Number  210,  March  1980,  171  p,  7  Fig,  23 
Tab,  229  Ref,  4  Append.  OWRT-C-7513  (No. 
6234)  (1),  14-34-0001-6234. 

Descriptors:  'Input-output  analysis.  Mathematical 
models,  'Economic  impact,  'Project  planning. 
Evaluation,  Economics,  Direct  benefits,  Direct 
costs,  Droughts,  Income,  'California,  Multire- 
gional  input-output  model,  Standard  industrial 
codes,  'Impact  study.  Resource  use  multipliers, 
Applied  water  use,  Industrial  water  use.  'Water 
resources  problems. 

This  study  describes  the  development  and  applica- 
tion of  a  California  statewide  and  twelve  intrastate 
regional  input-output  (I-O)  models.  The  statewide 
model,  developed  for  1976,  consists  of  156  sectors 
with  emphasis  on  high  water  users,  including  36 
agricultural  categories.  The  model  is  resource-ori- 
ented, providing  estimates  of  direct  and  secondary 
employment,  and  of  energy  and  water  resource  use 
for  every  million  dollars  of  final  demand  sales. 
These  resource  uses  vary  by  industry,  depending 
on  the  industry,  the  resource  considered,  and  the 
intensity  of  resource  use  by  related  industries.  One 
application  of  this  model  was  to  project  the  eco- 
nomic impacts  of  water  shortages  resulting  from 
the  1976-77  California  drought,  the  most  severe 
drought  on  record  in  the  State.  The  model  estimat- 
ed the  direct  and  indirect  drought  losses  to  be 
about  $2  billion.  In  another  application,  the  12 
regional  models  developed  were  used  to  estimate 
the  economic  impacts  resulting  from  proposed 
California  water-related  projects.  These  projects 
include  multi-purpose  dams  and  reservoirs  and 
other,  single  purpose,  water-related  projects  pro- 
viding ground  water  storage,  water  quality  im- 
provement facilities  and  water  transportation  facili- 
ties for  agricultural  and  urban  water  users.  In 
every  instance,  a  significant  portion  (20-40  percent) 
of  total  benefits  was  realized  in  nonproject  regions. 
Details  of  the  models  and  their  application,  includ- 
ing microfiches  of  the  complete  statewide  transac- 
tions, technical  coefficients,  and  inverse  tables,  are 
presented  for  those  interested  in  the  technical  as- 
pects of  the  models  or  in  making  further  applica- 
tions. 
W80-06560 


WATER  QUALITY  INDEXING  AND  SCORING, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
R.  O.  Ball,  and  R.  L.  Church. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol 
106,  No  EE4.  Proceedings  Paper  15617,  p  757-771, 
August   1980.   7  Fig,  6  Tab,  20  Ref,  2  Append. 

Descriptors:  'Water  quality,  'Indexing,  'Data 
transmission,  Mathematical  studies,  Analytical 
techniques,  Data  collections,  Information  ex- 
change, Information  retrieval.  Decision  making, 
Environmental  engineering,  Water  utilization, 
'Uniformity  score. 

The  desirability  of  developing  water  quality  indi- 
ces, which  has  been  frequently  cited,  was  exam- 
ined. The  development  of  currently  available  in- 
dexes was  reviewed,  and  a  distinction  was  made 
between  the  indexing  and  scoring  of  water  quality 
samples.  It  was  pointed  out  that  many  indexes  are, 
in  fact,  scoring  methods,  and  that  the  mathematical 
basis  for  the  scoring  methods  are  not  always  con- 
sistent with  the  objectives  of  scoring.  A  general 
mathematical  approach  to  scoring  was  described, 


and  the  necessity  of  considering  the  uniformity  as 
well  as  the  average  quality  of  the  water  was  de- 
scribed. The  development  and  use  of  'true'  indices 
was  briefly  reviewed,  and  recommendations  for 
future  indexing  approaches  were  presented. 
(Preece-ISWS) 
W80-06756 


LOGISTICS  AND  BENEFITS  OF  MATHEMAT- 
ICAL MODELLING  OF  WATER  RESOURCES, 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (The  Netherlands). 
M.  B.  Abbott 

In:  Finite  Elements  in  Water  Resources,  Volume  1; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  1.30-1.39,  1980.  4  Ref.  Science  and  Educa- 
tion Administration,  New  Orleans,  LA. 

Descriptors:  'Water  resources,  'Mathematical 
models,  'Water  management(Applied),  Benefits, 
Model  studies.  Floods,  Droughts,  Water  utiliza- 
tion, Industrial  water,  Domestic  water.  Navigation, 
Agriculture,  Logistics. 

This  paper  is  concerned  with  the  resources  that  are 
currently  committed  to  mathematical  modeling 
services,  the  methods  of  management  of  these  re- 
sources, and  the  benefits  that  they  provide.  The 
area  of  water  resources  provides  so  many  applica- 
tions for  mathematical  models  that  it  has  been 
possible  to  build  up  quite  large  departments  and 
divisions  dedicated  to  modeling  work  in  this  area. 
In  these  departments  and  divisions,  modeling  pro- 
ceeds on  an  industrial  basis  very  much  as  it  does  in 
other  areas  of  the  'modeling  industry'.  The  model- 
ing industry  as  a  whole  is  characterized  by  its 
dedication  of  nearly  all  investment  to  research,  so 
that  logistics  and  benefits  tend  to  be  perceived  in 
terms  of  the  logistics  and  benefits  of  research  This 
view  has  been  taken  also  in  the  present  paper,  but 
some  operational  aspects  of  mathematical  model- 
ing for  engineering  applications  have  also  been 
considered  In  general  it  appears  verv  likely  that 
the  area  of  mathematical  modeling  for  water  re- 
sources applications  will  continue  to  grow  strongly 
during  the  1980s,  but  at  the  same  time  it  will  be 
necessary  to  invest  so  heavily  in  research  that  most 
growth  will  probably  be  relatively  profitless.  (See 
also  W80-06858)  (Humphreys-ISWS) 
W80-06860 


UTE  SELF-DETERMINATION  IN  SETTING 
TRIBAL  RESOURCE  DEVELOPMENT 

POLICY, 

Utah  Center  for  Water  Resources  Research, 
Logan. 

H.  Fullerton,  M.  McKee.  and  R.  D.  Hansen. 
Available  from  Mr  Clifford  Duncan,  Ute  Tribal 
Museum,  Box  241,  Ft.  Duchesne,  UT  84026. 
Report,  July  1980,  158  p.  18  Fig,  14  Tab.  7 
Append.  OWRT-C-7028-(No  6204)  (5),  14-34- 
0001-6204. 

Descriptors:  'Water  resources  development. 
•Indian  reservations,  'Utah,  'Project  planning. 
Water  policy,  Available  water.  Water  supply,  Eco- 
nomic impact.  Social  impact.  Employment,  Legal 
aspects.  Evaluation.  'Ute  Indian  TribefUT). 

The  Ute  Indian  Tribe  of  northeastern  Utah  has 
large  land  holdings  rich  in  water  and  energy  re- 
sources. Revenues  from  these  sources  have  created 
capital  that  can  potentially  be  used  by  the  Tribe  to 
further  develop  its  resources  and  expand  its  agri- 
cultural and  business  enterprises.  Realities,  howev- 
er, complicate  this  simple  scenario  in  that  the 
Tribal  goals  are  broader  than  pure  economic  gain 
and  that  increased  incomes  may  mean  sacrifices  in 
terms  of  these  other  goals.  The  Tribe  faces  the 
problem  of  how  best  to  develop  its  water  resources 
in  a  way  that  best  meets  its  multiplicity  of  needs. 
The  research  team  worked  with  the  Utes  to  articu- 
late their  resource  development  goals,  to  opera- 
tionalize  those  goals  through  the  identification  of 
measureable  indicators,  to  identify  promising  de- 
velopment policies,  to  predict  what  those  policies 
would  achieve  through  changing  the  indicators, 
and  to  set  before  the  Utes  the  trade  offs  among  the 
goals.  The  procedures  used  in  working  with  the 
Indians  are  described.  The  results  were  used  to 
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construct  and  use  a  linear  programming  model  to 
identify  lite-specific  development  policies  with 
their  impacts  and  the  trade  offs  among  them.  The 
model  provides  a  framework  that  the  Tribe  can  use 
to  assess  the  alternatives  for  developing  its  water 
resources. 
W80-06935 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

BAYESIAN  ANALYSIS  OF  ENERGY  PRICES 
ON  IRRIGATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Agriculture  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  3F. 
W80-06505 

MANAGING  SMALL  WATER  SYSTEMS:  A 
COST  STUDY.  VOLUME  I, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
R.  G.  Stevie,  R.  M.  Clark,  J.  Q.  Adams,  and  J.  I. 
Gillean. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-126402, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
EPA-600/2-79/147a,  September  1979.  198  p,  101 
Fig,  13  Tab,  9  Ref.  68-03-2071. 

Descriptors:  'Management,  *Water  works,  'Oper- 
ating costs,  *Cost  analysis,  'Statistics,  'Mathemat- 
ical studies,  Water  distribution,  Water  treatment, 
Utilities,  Water  supply,  Regulation,  Capital  costs, 
Costs,  Maintenance  costs,  Economic  impact,  Safe 
Drinking  Water  Act. 

An  analysis  of  23  selected  small  water  utilities 
located  in  EPA  regions  III,  V  and  VI  was  con- 
ducted. A  summary  is  presented  of  the  small  utili- 
ties data,  a  statistical  evaluation  of  factors  affecting 
the  cost  of  water  supply,  and  an  evaluation  of  the 
cost  impact  of  add-on  technologies  to  satisfy  Safe 
Drinking  Water  Act  requirements.  The  data  were 
collected  over  a  10-year  period  on  4  major  operat- 
ing/maintenance cost  components  (support  serv- 
ices, acquisition,  treatment,  and  distribution),  3  sig- 
nificant subelements  (chemical,  payroll,  and 
power),  and  capital  costs  associated  with  depreci- 
ation and  interest.  Revenue-producing  water 
served  as  the  basis  for  all  calculations.  Individual/ 
comparative  analyses  of  cost  variables  showed  dis- 
tribution as  the  most  significant  cost  component 
(though  other  components  showed  greater  cost 
acceleration),  and  labor  cost  was  a  significant  part 
of  total  operating/maintenance  costs  (often  more 
than  doubling  over  the  decade).  A  mathematical 
relationship  was  developed  relating  labor  cost  and 
productivity  to  a  measure  of  capital  cost  and  pro- 
ductivity. On  the  average,  projected  1980  costs  for 
the  23  utilities  will  increase  less  than  5%  to  meet 
drinking  water  standards,  but  extreme  increases 
greater  than  100%  can  occur.  Volume  II  contains 
the  basic  data  from  all  23  utilities  studied.  (Zie- 
linski-IPA) 
W80-06644 


ESTIMATING  WATER  TREATMENT  COSTS. 
VOLUME  2.  COST  CURVES  APPLICABLE  TO 
1  TO  200  MGD  TREATMENT  PLANTS, 

Culp/Wesner/Culp,  Santa  Ana,  CA. 
R.  C.  Gumerman,  R.  L.  Culp,  and  S.  P.  Hansen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-139827, 
Price  codes:  A23  in  paper  copy,  A01  in  microfiche. 
EPA-600/2-79-162b,  August  1979.  506  p,  232  Fig, 
186  Tab.  11  Ref.  68-03-2516. 

Descriptors:  'Costs,  'Water  treatment,  'Math- 
ematical models.  'Computer  programs.  Regula- 
tions, Pollutants,  Asbestos,  Viruses,  Design,  Water 
quality,  Chlorine,  Construction  costs,  Water 
supply,  Filters,  Sludge  disposal.  Facilities,  Pumps, 
Energy. 

This  volume  (of  a  4-volume  study  presenting  con- 
struction and  operation  and  maintenance  cost 
curves  for  99  unit  processes  especially  applicable 
individually,  or  in  combination,  to  removal  of  Na- 


tional Interim  Primary  Drinking  Water  Regula- 
tions contaminants)  discussed  72  unit  processes 
particularly  suited  to  large  (1-200  mgd  (3785- 
757,000  cu  m/d))  water  supply  treatment  systems, 
presents  cost  (October  1978  dollars)  curves,  and 
includes  enhanced  virus  and  asbestos  removal  in- 
formation. Conceptual  designs  were  formulated  for 
each  unit  process,  and  used  to  develop  construc- 
tion costs  (presented  in  tabular  form  in  eight  cate- 
gories: excavation  and  sitework,  manufactured 
equipment,  concrete,  steel,  labor,  pipe  and  valves, 
electrical  and  instrumentation,  and  housing).  Con- 
struction costs  are  also  plotted  against  the  most 
appropriate  design  parameter  for  the  process  (lbs/ 
day  for  chemical  feed  systems;  sq.  ft.  surface  area 
for  filters).  Operation/maintenance  needs  were  de- 
termined individually  for  energy,  maintenance  ma- 
terial, and  labor.  Volume  1  summarizes  the  4  vol- 
umes of  this  report  and  demonstrates  the  use  of  the 
cost  curves;  Volume  3  includes  cost  curves  for 
small  (2500  gpd  -  1  mgd)  water  supply  treatment 
systems;  Volume  4  is  a  computer  program  user's 
manual  for  the  cost  curves  in  the  overall  report. 
(Zielinski-IPA) 
W80-06645 


WATERPLAN:  A  COMPREHENSIVE  WATER 
MANAGEMENT  FRAMEWORK  FOR  THE  U.S. 
VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas.  Wa*er  Re- 
sources Research  Center. 
R.  W.  Peebles,  A.  E.  Pratt,  and  H.  H.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-106874, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  2,  1979.  43  p,  2  Fig,  5  Tab, 
25  Ref.  OWRT-A-999-VI  (2),  14-34-7100. 

Descriptors:    'Virgin    Islands,    Planning,  'Water 

management(Applied),      Water     supply,  Water 

demand,  Available  water,  Pricing,  Social  aspects, 
Waste  water  treatment. 

Current  and  future  supplies  and  costs  are  discussed 
in  the  context  of  island  water  demands;  strong 
emphasis  is  placed  on  opportunities  to  maximize 
self-sufficiency  and  reliability  in  water  supply 
through  careful  use  of  water  and  a  sensible  mix  of 
natural  and  manufactured  sources  of  water.  Water 
law,  administrative  procedures  for  the  manage- 
ment of  water  and  agency  responsibilities  are  dis- 
cussed. Several  options  for  both  short  and  long- 
term  improvement  of  the  water  situation  are  pre- 
sented. Among  the  conclusions  are  that  water  is 
and  always  will  be  a  scarce  commodity  in  the 
USVI,  a  fundamental  change  in  policy  is  needed  to 
turn  from  dependence  on  manufactured  and  im- 
ported water  as  basic  public  supply,  lack  of  ac- 
countability by  a  single  agency  leads  to  a  failure  to 
implement  programs,  the  present  pricing  structure 
should  be  changed,  and  a  reduction  in  present  per 
capita  demand  should  be  made. 
W80-06696 


6D.  Water  Demand 


PUMPAGE  OF  WATER  IN  LOUISIANA,  1975, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

G.  T.  Cardwell,  and  W.  H.  Walter. 
Louisiana  Department  of  Transportation  and  De- 
velopment,  Office   of  Public   Works   Water   Re- 
sources Special  Report  No  2,  1979.  15  p,  3  Fig,  4 
Tab,  22  Ref. 

Descriptors:  'Water  utilization,  'Water  resources, 
'Louisiana,  'Water  supply,  Water  utilization.  Irri- 
gation water,  Industrial  water,  Groundwater,  Sur- 
face waters,  Withdrawal,  Aquifers,  Chicot 
aquifer(LA). 

In  1975  an  estimated  11,700  million  gallons  per  day 
of  water  was  pumped  for  various  uses  in  Louisiana; 
10,200  million  gallons  per  day  was  pumped  from 
surface-water  sources  and  1,560  from  ground 
water.  Two-thirds  of  the  surface-water  withdraw- 
als were  from  the  Mississippi  River,  mainly  for 
industrial  use,  and  about  one-half  of  the  ground 
water  was  pumped  from  the  Chicot  aquifer  in 
southwestern    Louisiana,    mainly    for    irrigation. 


Total  withdrawal  use  of  water  in  the  State  in- 
creased by  29  percent,    1970-75.   Use  of  surface 
water  increased  by  35  percent  while  use  of  ground 
water  increased  by  only  2  percent.  (USGS) 
W80-06527 

AN  EMPIRICAL  ASSESSMENT  OF  CONJUNC- 
TIVE USE  AND  WATER  PRICING  POLICY, 

California    Univ.,    Dav:s.    Dept.    of   Agricultural 

Economics. 

B.  D.  Gardner,  R.  E.  Howitt,  C.  V.  Moore,  and  V. 

H.  Scott. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-222839, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

California  Water  Resources  Center,  University  of 

California,  Technical  Completion  Report,  August 

1980,    12  p.  (California  Water  Resources  Center 

Project  UCAL-WRC-W-526).  OWRT-B-187-CAL 

(5)- 

Descriptors:  'Model  studies,  'Economics,  Hydro- 
logic  models,  Surface  waters,  Groundwater,  Over- 
draft, 'Conjunctive  use,  Economic  efficiency, 
Water  management(Applied),  'Water  demand, 
Available  water,  Pricing,  Evaluation,  'California, 
Yolo  County(CA),  Kern  County(CA). 

Linear  quadratic  control  models  were  utilized  to 
analyze  problem  of  conjunctive  use  of  surface  and 
groundwater  in  two  California  settings:  (1)  Yolo 
County,  where  a  finite  element  hydrologic  model 
was  developed  to  provide  physical  data  for  an 
economic  model,  and  (2)  Kern  County  where 
groundwater  overdrafting  has  been  a  long  standing 
issue.  The  principal  thrust  of  the  Yolo  study  was  to 
determine  the  economic  efficiency  of  spatial  sur- 
face and  groundwater  allocations  and  the  efficien- 
cy of  inter-temporal  groundwater  decisions,  given 
the  common  property  problems  arising  from  un- 
controlled groundwater  use.  The  Kern  study  had 
two  primary  thrusts:  (1)  to  model  groundwater 
demands  and  supplies  and  determine  the  optimal 
steady  state  depths  of  water  tables  in  various  areas 
and  the  factors  influencing  the  optimal  steady 
state,  and  (2)  to  model  water  quality  linkages  with 
quantity  in  order  to  derive  implications  for  effi- 
cient water  allocation,  management,  and  control. 
Study  results  show  clear  evidence  of  significant 
resource  misallocation  of  water  both  spatially  and 
temporally.  Severe  impediments  to  efficient  water 
mobility  exist  in  legal  and  administrative  allocation 
processes.  Some  control  over  groundwater  use  is 
shown  to  be  needed  and  some  state  policy  govern- 
ing groundwater  use  is  recommended.  Implemen- 
tation is  required,  however,  only  in  a  limited 
number  of  critical  groundwater  basins  in  the  near 
future.  (Snyder-California) 
W80-06556 


WATERPLAN:  A  COMPREHENSIVE  WATER 
MANAGEMENT  FRAMEWORK  FOR  THE  U.S. 
VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas.  Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  6C. 
W80-06696 

6E.  Water  Law  and  Institutions 


THE  CHICAGO  REGION'S  VALUABLE 
WATER  RESOURCES, 

Keifer  and  Associates,  Inc.,  Chicago,  IL. 
C.  J.  Keifer. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15569,  p  541-559,  July  1980.  11  Fig,  17  Ref,  1 
Append. 

Descriptors:  'Water  resources,  'Illinois,  'Lake 
Michigan,  'Water  supply,  Aquifers,  Great  Lakes, 
Water  rights,  Water  requirements.  Water 
management(Applied),  Runoff,  Regulation,  Rivers, 
Forecasting,  Groundwater,  Consumptive  use,  Di- 
version, Planning,  Utilities,  'Chicago(IL). 

Solutions  of  the  complex  water  supply  problems  of 
the  Chicago  metropolitan  area  were  discussed  in 
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detail.  Limitations  in  the  use  of  Lake  Michigan 
water  imposed  by  the  U.S.  Supreme  Court's  de- 
crees of  1930  and  1967;  the  overpumping  and 
depletion  of  the  deep  sandstone  aquifers;  the  in- 
creasing demands  caused  by  the  extensive  growth 
of  the  metropolitan  area;  and  the  other  uses  such  as 
lockages,  leakages,  navigation  makeup,  stormwater 
runoff,  and  dilution  water  needed  for  waterway 
quality  all  add  to  the  complexity  of  the  water 
supply  of  this  metropolitan  region.  Computer  anal- 
yses reveal  that  projected  future  water  supply  de- 
mands will  conflict  with  other  uses  of  the  3,200-cfs 
allowable  Lake  Michigan  water  source.  However, 
extensive  studies  show  that  the  potential  water 
supply  deficit  can  be  mitigated:  (1)  with  implemen- 
tation of  conservation  measures  required  by  the 
Illinois  Division  of  Water  Resources  in  its  water 
allocation  order;  (2)  with  completion  and  startup 
of  the  extensive  pollution  control  facilities  of  the 
Metropolitan  Sanitary  District  of  Greater  Chicago; 
and  (3)  upon  success  of  the  petition  to  the  U.S. 
Supreme  Court  to  change  the  Lake  Michigan  di- 
version accounting  procedures.  (Humphreys- 
ISWS) 
W80-06502 


WATER  FOR  THE  VALLEY  OF  THE  SUN, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Div.  of  Planning  Technical  Services. 
W.  W.  Reedy. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15544,  p  477-492,  July  1980.  5  Fig,  14  Ref,  1 
Append. 

Descriptors:  *Arizona,  'Water  resources  develop- 
ment, 'History,  Irrigation,  Water  quality,  Hydro- 
electric power,  Indian  reservations.  Federal  Recla- 
mation Law,  Water  supply,  Groundwater,  'Cen- 
tral Arizona  Project,  'Salt  River(AZ). 

Water  development  in  the  Salt  River  Valley  of 
south-central  Arizona  has  progressed  from  the 
simple  irrigation  canals  of  prehistoric  Hohokam 
Indians  to  a  complex  network  of  public  and  private 
facilities  supplying  agricultural  and  urban  needs.  In 
the  modern  era,  several  private  canals  were  built 
prior  to  1900.  but  construction  of  a  dam  to  store 
spring  runoff  was  beyond  private  financing  capa- 
bility. Federal  financial  assistance  through  the  Rec- 
lamation Act  of  1902  made  possible  the  construc- 
tion of  Theodore  Roosevelt  Dam  and  other  needed 
facilities.  The  Salt  River  Valley  Water  Users  Asso- 
ciation, which  took  over  operation  of  the  project 
in  1917,  has  built  five  more  dams,  three  of  which 
have  appurtenant  hydroelectric  power  plants, 
three  steam-electric  generating  plants,  and  250 
groundwater  wells.  Local  surface  water  supplies 
are  essentially  developed  and  the  groundwater  res- 
ervoir is  being  rapidly  depleted.  The  Federal  Cen- 
tral Arizona  Project,  now  under  construction,  will 
bring  water  from  the  Colorado  River  to  help  re- 
lieve the  imbalance  between  demand  and  supply. 
The  need  for  water  continues  in  the  Valley  of  the 
Sun  and  only  through  the  efforts  of  its  citizens  will 
the  valley  continue  to  prosper  and  grow.  (Hum- 
phreys-ISWS) 
W80-06503 


simulating  responses  in  stream-aquifer  systems  But 
unfortunately,  development  and  use  of  water  from 
many  stream-aquifer  systems  preceded  the  avail- 
ability and  use  of  such  modeling  techniques.  Fur- 
ther, law  and  other  socioeconomic  factors  make 
implementation  of  conjunctive  use  plans  extremely 
difficult.  Many  state  water  laws  do  not  address  the 
potential  conflict  between  surface-water  and 
groundwater  users.  Some  states  apply  one  water- 
rights  doctrine  to  groundwater  and  a  different  one 
to  surface  water  in  stream-aquifer  systems  al- 
though the  same  water  is  involved  in  both.  One 
state  (Colorado)  has  passed  legislation  specifically 
addressing  the  problem  of  water  rights  in  stream- 
aquifer  systems.  The  10  years  of  experience  with 
this  legislation  could  be  helpful  to  other  state  legis- 
latures and  water  administrators.  (Humphreys- 
ISWS) 
W80-06504 


CITIZEN'S  HANDBOOK,  VIRGIN  ISLAND 
WATER  LAW, 

Caribbean  Research  Inst ,  St.  Thomas.  Water  Re- 
sources Research  Center. 
G.  Janov. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-106882, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
August,  1979.  22  p,  10  Append.  OWRT-A-999-VI 
(1),  14-34-7100. 

Descriptors:  'Water  law,  'Virgin  Islands,  Legisla- 
tion, Water  users,  'Water  permits.  Legal  aspects. 
Water  policy. 

A  short  summary  of  the  history  of  water  law  in  the 
U.S.  Virgin  Islands  is  presented  as  an  introduction 
to  this  easily  understood  manual  for  water  users  in 
this  water  scarce  region  Appropriation  permits 
then  are  covered  in  a  section  detailing  who  needs 
to  apply,  the  procedures  one  should  follow  in 
applying  and  the  consequences  of  the  issuance  of  a 
permit.  Then  special  rules  relating  to  the  digging, 
plugging,  sealing  and  capping  of  wells  are  dis- 
cussed. Copies  of  all  application  forms  referred  to 
in  the  narrative  are  in  the  appendicies. 
W80-06686 


WATERPLAN:  A  COMPREHENSIVE  WATER 
MANAGEMENT  FRAMEWORK  FOR  THE  U.S. 
VIRGIN  ISLANDS, 

Caribbean  Research  Inst..  St.  Thomas.  Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  6C. 
W80-06696 

6G.  Ecologic  Impact  Of 
Water  Development 


GEOTHERMAL  AREAS  IN  NEVADA  -  THE 
DISTRIBUTION  OF  VASCULAR  PLANTS 
NEAR  THE  THERMAL  SPRINGS  SURVEYED, 

Nevada  Univ.  System.  Reno  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  21. 
W80-06936 


This  is  the  second  of  an  annual  series  of  reports  in 
which  the  program  of  the  New  Mexico  District, 
U.S.  Geological  Survey,  Water  Resources  Divi- 
sion, is  summarized.  This  report  should  be  useful  to 
cooperating  agencies  and  to  the  users  of  water  data 
in  that  it  summarizes  and  gives  the  status  of  the 
basic  data  collection  program  and  all  current  stud- 
ies of  the  Water  Resources  Division  in  New 
Mexico.  At  the  end  of  fiscal  year  1979  the  Mexico 
District  had  34  active  projects,  had  released  10 
reports  during  the  year,  and  had  answered  thou- 
sands of  requests  for  water-related  information. 
(USGS) 
W80-06804 

7B.  Data  Acquisition 

A  SNOWMELT  AND  WATER  EQUIVALENT 
GAUGE  FOR  BRITISH  CONDITIONS, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

E.  A.  Waring,  and  J.  A.  A.  Jones. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  2,  p 

129-134,  June  1980.  2  Fig,  1  Tab.  16  Ref. 

Descriptors:  'Snowmelt,  'Water  equivalent,  'Pre- 
cipitation gages,  'Instrumentation,  Measurement, 
Foreign  research.  Snowfall,  On-site  tests,  Snow- 
fall-snowmelt  gage  design,  'United  Kingdom. 

A  combined  snowfall  and  snowmelt  gage  was  de- 
signed and  tested  to  meet  the  particular  conditions 
commonly  found  in  the  British  Isles  where  snow 
covers  tend  to  be  relatively  shallow  and  short- 
lived Current  measurement  techniques  in  Britain 
tend  to  underestimate  both  frequency  and  amount 
of  snowfall.  The  gage  identifies  and  measures  snow 
cover  by  a  hydraulic  weighing  system  biased  to 
shallow  covers.  Snowmelt  and  rainfall  are  meas- 
ured via  a  central  drainage  system  Both  meas- 
urements are  attached  to  a  data  logger  and  used  in 
a  telemetry  network.  The  gage  performed  well  in  a 
variety  of  snow  conditions  at  an  upland  site  during 
periods  when  a  standard  raingage  was  frequently 
capped  by  heavy,  wet  snow  or  buried  by  deep 
snow.  The  water  equivalent  measured  by  the 
weighing  gage  was  found  to  be  not  significantly 
different  from  that  on  the  surrounding  ground 
surface  at  the  95  per  cent  confidence  level.  Once 
calibrated,  the  gage  requires  very  little  mainte- 
nance apart  from  changing  the  charts  weekly. 
(Humphreys-ISWS) 
W80-06480 


DETERMINATION  OF  ACTUAL  EVAPORA- 
TION FOR  HYDROLOGICAL  BUDGETS 
USING  INFRA-RED  THERMOMETRY  BY 
REMOTE  SENSING  (DETERMINATION  DE 
L'EVAPORATION  REELLE  DANS  LES 
BILANS  HYDROLOGIQUES  PAR  LA  TELEDE- 
TECTION  EN  THERMOGRAPHIE  INFRA- 
ROUGE), 

Centre  de  Recherches,  Avignon  (France)  Station 
de  Bioclimatologie. 

For  primary  bibliographic  entry  see  Field  2D. 
W80-06482 


GROUND-WATER  SURFACE-WATER  CON- 
FLICTS, 

Resource  Consultants,  Inc.,  Fort  Collins,  CO. 
M.  W.  Bittinger. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  American  Society  of  Civil  Engi- 
neers, Vol  106,  No  WR2,  Proceedings  Paper 
15567,  p  467-475,  July   1980.    13  Ref,   1   Append. 

Descriptors:  'Groundwater,  'Conjunctive  use, 
•Water  rights,  'Colorado,  'Surface  waters, 
Aquifers,  Streamflow,  Water  resources  develop- 
ment, Water  law,  Aquifer  systems,  Aquifer  man- 
agement, Legislation. 

Users  of  surface  water  and  groundwater  from  hy- 
draulically  connected  sources  (referred  to  as 
stream-aquifer  systems)  are  on  a  collision  course  in 
many  areas.  The  groundwater  engineer  or  hy- 
drologist  has  made  considerable  progress  in  the 
past  40  years  in  understanding  and  mathematically 
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WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  NEW 
MEXICO-FISCAL  YEAR  1979, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

Available  from  the  OFSS.  Box  25425,  Fed.  Ctr.. 
Denver,  CO  80225,  $10.00  in  paper  copy.  $3.50  in 
microfiche.  Geological  Survey  Open-File  Report 
80-408,  March  1980.  77  p,  28  Fig.  12  Ref. 

Descriptors:  'Water  resources,  'New  Mexico. 
•Projects,  'Data  collections,  Surface  waters. 
Groundwater,  Network  design.  Available  water, 
Water  quality,  Publications,  Programs,  'U.S.  Geo- 
logical Survey. 


EXTENSION  OF  LABORATORY-MEASURED 
SOIL  SPECTRA  TO  HELD  CONDITIONS. 

Purdue  Univ..  Lafayette.  IN.  Dept.  of  Agronomy. 
E  R.  Stoner.  M  F.  Baumgardner.  R.  A. 
Weismiller,  L.  L.  Biehl.  and  B.  F.  Robinson. 
Soil  Science  Societv  of  America  Journal.  Vol  44. 
No  3,  p  572-574,  May-June  1980.  4  Fig,  20  Ref. 

Descriptors:  'Soil  moisture,  'Remote  sensing, 
'Spectroscopy.  'Glacial  soils.  Measurement.  Ana- 
lytical techniques.  On-site  tests.  Prairie  soils.  For- 
ests, Grasslands,  Laboratory  tests.  Methodology. 
Wavelengths,  Reflectance.  Glacial  soils.  Testing 
procedures.  Soils,  Loam,  Clay  loam.  Silts,  Data 
collections.  Crop  residue,  Spectroradiometry 

Spectral  responses  of  two  glaciated  soils.  Chalmers 
silty  clay  loam  and  Fincastle  silt  loam,  formed 
under  prairie  grass  and  forest  vegetation,  respec- 
tively, were  measured  both  in  the  laboratory'  under 
controlled  moisture  equilibria,  and  in  the  field 
under  various  moisture  and  crop  residue  condi- 
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tions.  An  Exotech  Model  20C  spectroradiometer 
was  used  to  obtain  spectral  data  in  the  laboratory 
under  artificial  illumination.  Reflectance  meas- 
urements ranged  from  0.52-  to  2.32-micrometer  in 
0.01  micrometer  increments.  Asbestos  tension 
tables  were  used  to  maintain  a  0.10-bar  moisture 
equilibrium  following  saturation  of  crushed,  sieved 
soil  samples.  The  same  spectroradiometer  was  used 
outdoors  under  solar  illumination  to  obtain  spectral 
response  from  dry  and  moistened  field  plots  with 
and  without  corn  residue  cover,  representing  the 
two  different  soils.  Results  indicate  that  labora- 
tory-measured spectra  of  moist  soil  are  directly 
proportional  to  the  spectral  response  of  that  same 
field-measured  moist  bare  soil  over  the  0.52-  to 
1.75-micrometer  wavelength  range.  The  magni- 
tudes of  difference  in  spectral  response  between 
identically  treated  Chalmers  and  Fincastle  soils  are 
greatest  in  the  0.6-  to  0.8-micrometer  transition 
region  between  the  visible  and  near  infrared,  re- 
gardless of  field  condition  or  laboratory  prepara- 
tion studied.  (Humphreys-ISWS) 
W80-06489 


THE  ESTIMATION  OF  RAIN  FROM  SATEL- 
LITE-BORNE MICROWAVE  RADIOMETERS, 

McGill  Radar  Weather  Observatory,  Ste.  Anne  de 

Bellevue  (Quebec). 

S.  Lovejoy,  and  G.  L.  Austin. 

Quarterly   Journal   of  the   Royal   Meteorological 

Society,  Vol  106,  No  448,  p  255-276,  April  1980.  5 

Fig,  7  Tab,  53  Ref. 

Descriptors:  'Rainfall,  *Remote  sensing, 
•Satellites(Artificial),  Measurement,  Microwaves, 
Instrumentation,  Equipment,  Data  processing, 
Clouds,  Rain,  Temperature,  Attenuation,  Spatial 
distribution,  Temporal  distribution,  Weather,  Me- 
teorology, Radiometry,  Radiometers. 

Recent  advances  in  satellite-borne  microwave  ra- 
diometry have  led  to  interest  in  their  use  for  rain- 
fall amount  estimation.  The  potential  accuracy  of 
such  techniques  was  investigated  in  detail,  and  was 
estimated  to  be  about  plus  or  minus  70%  for  rain- 
fall rate  estimates  even  when  many  wavelengths 
are  used.  The  effects  of  the  low  spatial  and  tempo- 
ral resolution  of  the  most  recently  launched  micro- 
wave radiometer  (on  Nimbus  7)  also  were  investi- 
gated using  radar-based  computer  simulations.  The 
effects  were  shown  to  produce  r.m.s.  errors  of  plus 
or  minus  200,  plus  or  minus  310%,  respectively, 
yielding  a  total  error  of  plus  or  minus  370%  for 
independent  processes.  (Sims-ISWS) 
W80-06497 


QUANTITATIVE  INTERPRETATION  OF 
GREAT  LAKES  REMOTE  SENSING  DATA, 

National   Aeronautics  and   Space  Administration, 

Cleveland,  OH.  Lewis  Research  Center. 

D.  F.  Shook,  J.  Salzman,  R.  A.  Svehla,  and  R.  T. 

Gedney. 

Journal  of  Geophysical  Research,  Vol  85,  No  C7, 

p  3991-3996,  July  20,  1980.  8  Fig,  1  Tab,  15  Ref. 

Descriptors:  *Water  quality,  "Great  Lakes, 
•Remote  sensing,  *Water  properties,  "Lake  Erie, 
♦Lake  Superior,  Lakes,  Instrumentation,  Measure- 
ment, Reflectance,  Analytical  techniques,  Optical 
properties,  Wavelengths,  Mathematical  models,  In- 
frared radiation,  Suspended  solids,  On-site  investi- 
gations. On-site  tests. 

Remote  sensing  was  applied  in  the  past  to  the 
surveillance  of  Great  Lakes  water  quality,  but  it 
was  only  partially  successful  because  of  the  com- 
pletely empirical  approach  taken  in  relating  the 
multispectral  scanning  data  at  visible  and  near- 
infrared  wavelengths  to  water  parameters.  Any 
remote  sensing  approach  using  water  color  infor- 
mation must  take  into  account;  (1)  the  existence  of 
many  different  organic  and  inorganic  species 
throughout  the  Great  Lakes,  (2)  the  occurrence  of 
a  mixture  of  species  in  most  locations,  and  (3) 
spatial  (inter-  and  intralake  as  well  as  vertical) 
variations  in  types  and  concentrations  of  species. 
The  radiative  transfer  model  provides  a  potential 
method  for  an  orderly  analysis  of  remote  sensing 
data  and  a  physical  basis  for  developing  quantita- 
tive algorithms.  Predictions  and  field  meas- 
urements of  volume  reflectances  were  presented 


that  clearly  show  the  advantage  of  using  a  radia- 
tive transfer  model.  Spectral  absorptance  and 
backscattering  coefficients  for  two  inorganic  sedi- 
ments were  reported.  Because  the  atmospheric  ef- 
fects were  minimal-remote  sensing  data  were  re- 
corded at  very  low  altitude  (less  than  500  ft)-they 
were  not  considered  in  this  discussion.  (Hum- 
phreys-ISWS) 
W80-06501 


RECENT  AUTOMATION  CHANGES  IN 
MODEL  VELOCITY  ANALYSES  AND  DATA 
ACQUISITION  BY  MINIATURE  PRICE 
METERS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

D.  L.  Durham,  H.  C.  Greer,  III,  and  K.  A.  Turner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A072692, 
Price  codes;  A04  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  HL-79-6,  May  1979.  62  p,  4 
Tab,  7  Ref,  4  Append. 

Descriptors:  'Automation,  "Current  meters,  "Ve- 
locity, Flow  rates,  Hydraulic  models,  "Tides,  Tidal 
water,  Price  meters,  Testing,  Little  River 
Inlet(SC). 

Recent  automation  of  acquisition  and  analysis  of 
velocity  data  collected  by  Price  meters  is  present- 
ed in  this  report.  Recent  improvements  to  the  fiber 
optic  elements  for  the  Price  meter  and  develop- 
ment of  electronic/binary  counting  circuits  are  dis- 
cussed. A  general  description  of  a  portable  digital 
recording  system  and  detailed  documentation  of  its 
operating  procedures  are  presented.  In  addition, 
documentation  is  provided  for  (1)  the  format  of  the 
output  magnetic  tape  generated  by  the  portable 
digital  recording  system,  and  (2)  computer  (H635) 
programs  for  reading  and  demultiplexing  data  on 
magnetic  tape,  editing  and  scaling  velocity  data, 
and  reducing  velocity  data  to  a  standard  format  for 
use  in  analysis  programs  and  technical  reports. 
(WES) 
W80-06542 


A  SIMPLE,  INEXPENSIVE  AUTOMATED 
DATA-HANDLING  SYSTEM  FOR  INDUCTIVE- 
LY-COUPLED PLASMA  ANALYSIS, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

B.  E.  Jones,  G.  P.  Stein,  and  H.  E.  Taylor. 
Jarrell-Ash  Plasma  Newsletter,  Vol  2,  No  3,  p  9, 
July  1979.  Published  by  Fisher  Scientific  Compa- 
ny, Waltham,  Massachusetts,  2  Ref. 

Descriptors:  "Data  processing,  "Computers, 
"Water  quality,  "Water  analysis.  Spectrometers, 
Analytical  techniques,  "Spectrochemical  analysis, 
"Inductively-coupled  plasma. 

A  problem  in  inductively-coupled  plasma  emission 
spectrometry  analysis  is  handling  the  vast  amount 
of  data  produced  during  routine  water-quality 
analysis.  A  rapid,  efficient  sample  system  is  de- 
scribed for  utilizing  a  magnetic-tape  cassette 
system  to  log  raw  data  from  an  emission  spectrom- 
eter and  transfer  it  to  a  data-processing  computer 
for  data  reduction.  (USGS) 
W80-06576 


A  NUMERICAL-EXPERIMENTAL  STUDY  OF 
PARSHALL  FLUMES, 

National  Bureau  of  Standards,  Washington,  DC. 

National  Engineering  Labs. 

R.  W.  Davis,  and  S.  Deutsch. 

Journal  of  Hydraulic  Research,  Vol   18,  No  2,  p 

135-152,  1980.  8  Fig,  6  Ref. 

Descriptors:  "Venturi  flumes,  "Discharge  measure- 
ment, "Model  studies,  "Open  channel  flow, 
Discharge(Water),  Flowmeters,  Mathematical 
models,  Numerical  analysis,  Measurement,  Labora- 
tory tests,  Hydraulic  models.  Rating  curves,  Ve- 
locity, Water  levels,  Profiles,  Data  collections, 
Flow  profiles,  Parshall  flumes. 

Parshall  flumes  are  commonly  used  devices  for  the 
measurement  of  flow  rates  in  open  channels  such 
as  sewers  and  irrigation  ditches.  The  operation  of 
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these  flumes  in  'nonstandard'  situations,  e.g.,  when 
faced  with  distorted  upstream  velocity  profiles  or 
when  placed  in  sloping  channel  beds,  is  poorly 
understood.  This  paper  presented  numerical  solu- 
tions for  the  flow  through  Parshall  flumes  utilizing 
a  three-dimensional,  free-surface  finite  difference 
code.  The  effects  on  flume  operation  of  channel 
slope,  upstream  velocity  profile  distortions,  and 
flume  geometry  changes  were  assessed.  Experi- 
mental results  were  obtained  for  a  Parshall  flume 
with  a  15.2  cm  (6  in.)  throat  width.  Comparisons  of 
experimental  and  numerical  data  on  important  fea- 
tures of  the  flume  flowfield  were  shown  to  be 
good.  (Humphreys-ISWS) 
W80-06608 


STANDARDIZATION  OF  TESTING  METHODS 
FOR  ICE  PROPERTIES, 

International  Association  for  Hydraulic  Research, 

Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2C. 

W80-06609 


OBSERVATION  OF  WAVELIKE  MOTION  OF 
THE  GASPE  CURRENT, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06619 


MICROWAVE  BRIGHTNESS  OF  POLAR  FIRN 
AS  MEASURED  BY  NIMBUS  5  AND  6  ESMR, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
A.  T.  C.  Chang,  B.  J.  Choudhury,  and  P.  Gloersen. 
Journal  of  Glaciology,  Vol  25,  No  91,  p  85-91, 
1980.  2  Fig,  3  Tab,  19  Ref. 

Descriptors:  "Microwaves,  "Temperature, 
"Remote  sensing,  "Glaciers,  Satellites(Artificial), 
Model  studies,  Mathematical  models,  Numerical 
analysis,  Albedo,  Absorption,  Snow,  Snow  cover, 
Glaciology,  "Brightness  temperatures,  Radio- 
meters. 

The  microwave  emission  from  a  half-space 
medium  characterized  by  coordinate  dependent 
scattering  and  absorbing  centers  has  been  calculat- 
ed by  numerically  solving  the  radiative  transfer 
equation  by  the  method  of  invariant  imbedding.  A 
Mie  scattering  phase  function  and  surface  polariza- 
tion have  been  included  in  the  calculation.  Also 
included  are  the  physical  temperature  profile  and 
the  temperature  variation  of  the  index  of  refraction 
for  ice.  Using  published  values  of  grain-size  and 
temperature-profile  data  of  polar  firn,  the  bright- 
ness temperature  has  been  calculated  for  the  1.55 
cm  and  0.8  cm  wavelengths.  For  selected  regions 
in  Greenland  and  Antarctica,  the  results  of  the 
authors'  calculations  were  in  reasonable  agreement 
with  the  observed  Nimbus-5  and  Nimbus-6  ESMR 
data.  (Sims-ISWS) 
W 80-06666 


PORTABLE  ENVIRONMENTAL  DATA 
LOGGER  AND  SENSORS, 

Arizona  Univ.  at  Little  Rock.  Dept.  of  Electronics 
and  Instrumentation. 
R.  A.  Sims. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-103095, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Uni- 
versity of  Arkansas,  Fayetteville  Publication  No 
71,  1980.  50  p,  26  Fig,  6  Tab.  OWRT-A-023-ARK 
(2),  14-31-0001-7008. 

Descriptors:  "Data  collections,  "Instrumentation, 
"Wetlands,  Environmental  effects,  Temperature, 
Humidity,  Wind  velocity,  Water  table.  Inflow, 
Surface  waters,  Vegetation,  Growth  rates,  Repro- 
duction, Data  processing,  Magnetic  tape. 

An  instrumentation  and  recording  package  and 
several  transducers  were  constructed  and  used  to 
collect  data  on  the  environmental  parameters 
thought  to  affect  wetland  vegetation  growth  and 
reproduction.  These  parameters  were  temperature, 
humidity,  wind  velocity,  depth  of  water  table,  and 
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amount  of  surface  water.  The  data  were  collected 
four  times  a  day  and  recorded  on  magnetic  cassette 
tape  that  could  record  for  as  long  as  90  days.  The 
tapes  were  read  and  the  data  were  converted  to 
engineering  units  by  a  microcomputer-based  instru- 
ment constructed  for  that  purpose. 
W80-06691 


A  TIDAL-POWERED  WATER  SAMPLER, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

D.  W.  Hayes,  S.  D.  Harris,  and  R.  S.  Stoughton. 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
761-764,  July  1980.  3  Fig,  1  Tab.  DOE  AT(07-2)-l. 

Descriptors:  *Water  sampling,  'Instrumentation, 
•Tidal  effects,  *Sea  water,  Sampling,  Methodolo- 
gy, Testing  procedures,  Automation,  Estuaries, 
Tidal-powered  water  sampler. 

A  tidal-powered  compositing  water  sampler  has 
been  designed  to  operate  over  a  wide  range  of 
tides.  It  can  sample  water  over  long  periods  with- 
out attention  and  can  be  made  from  inexpensive 
hardware  components  and  two  check  valves.  The 
working  principle  of  the  sampler  is  to  use  the 
reduction  of  pressure  by  the  falling  tide  and  the 
stored  pressure  from  the  previous  high  tide  to 
pump  water  into  a  collection  bottle.  The  sampler 
can  produce  a  constant  volume  of  water  per  tidal 
cycle  over  a  tidal  range  of  2-4  m.  The  complete 
sampler  was  tested  in  the  Savannah  River  estuary 
in  an  area  protected  from  large  waves.  It  was  hung 
from  a  piling  and  weighted  on  the  bottom  with  23 
kg  of  lead  to  prevent  excessive  sway  due  to  the  fast 
tidal  currents  (up  to  2  knots)  in  the  estuary.  It 
could  have  been  rigidly  attached,  but  it  was  easier 
to  hang  it.  The  sampler  was  left  for  22  days  (56 
tidal  cycles);  the  tidal  range  during  this  period  was 
1.8-3  m.  The  authors  collected  980  cc  of  water 
during  the  56  tidal  cycles  (average,  21  cc  per  tidal 
cycle).  This  is  within  the  limit  of  24  cc  set  by  the 
sample  chamber.  (Humphreys-ISWS) 
W80-06766 


POTENTIOMETRIC  SURFACE  MAP  OF  THE 
FLORIDAN  AQUIFER  IN  THE  ST.  JOHNS 
RIVER  WATER  MANAGEMENT  DISTRICT 
AND  VICINITY,  FLORIDA,  MAY  1979, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

C.  P.  Laughlin,  E.  C.  Hayes,  and  G.  R.  Shiner. 

Available  from  the  OFSS,  Box  25425.  Fed.  Ctr., 

Denver,  CO  80225,  $3.50  in  paper  copy,  $.50  in 

microfiche.  Geological  Survey  Open-File  Report 

80-69,  1980.  1  Sheet. 

Descriptors:  'Maps,  'Aquifers,  'Groundwater, 
'Florida,  Potable  water,  Water  level  fluctuations, 
Water  wells,  Hydrogeology,  'Floridan  aquifer, 
•Potentiometric  level,  Water  table. 

This  map  presents  the  potentiometric  surface  of  the 
Floridan  aquifer  in  the  St.  Johns  River  Water 
Management  District  and  vicinity  for  May  1979. 
The  Floridan  aquifer  is  the  principal  source  of 
potable  water  in  the  area.  Water-level  meas- 
urements were  made  on  approximately  1200  wells 
and  on  several  springs.  The  potentiometric  surface 
is  shown  by  5-foot  contour  intervals  except  in  the 
Fernandina  Beach  area  where  20-foot  intervals  are 
used  to  show  a  deep  cone  of  depression.  This  is  the 
fourth  map  of  a  series  covering  the  entire  St.  Johns 
River  Water  Management  District  and  vicinity. 
Two  maps  cover  the  low  water-level  period  in 
May  and  two  show  the  high-water  period  in  Sep- 
tember. The  potentiometric  surface  ranged  from 
125  feet  above  the  National  Vertical  Datum  of 
1929  (NGVD)  in  Polk  County  to  120  feet  below 
NGVD  in  Nassau  County.  (USGS) 
W80-06785 


Physical  Research  Lab.,  Ahmedabad  (India). 

P.  S.  Datta,  S.  K.  Gupta,  A.  Jayasurya,  V.  N. 

Nijampurkar,  and  P.  Sharma. 

Hydrological  Sciences  Bulletin,  Vol  25,  No  2,  p 

183-193,  June  1980.  5  Fig,  1  Tab,  14  Ref. 

Descriptors:  *Groundwater,  'Water  quality,  'On- 
site  investigations,  'Helium,  Aquifers,  Foreign  re- 
search, Foreign  countries,  Data  collections,  Sur- 
veys, Water  sampling,  Water  wells,  Analysis, 
Water  analysis,  'India. 

The  helium  concentrations  were  measured  in  the 
groundwaters  of  the  Sabarmati  basin,  Gujarat,  and 
the  Jaisalmer  district,  Rajasthan.  The  observed 
helium  concentrations  show  localized  anomalies. 
The  magnitude  of  the  excess  helium  was  shown  to 
be  approximately  inversely  proportional  to  the 
square  of  the  thickness  of  the  sedimentary  strata 
between  the  sampled  aquifer  and  the  Basement 
Trap  surface  in  the  Sabarmati  basin.  It  was  shown 
that  the  high  helium  concentration  bears  no  rela- 
tionship to  the  radio-carbon  age  of  groundwater.  It 
is  believed  that  the  helium  anomalies  arise  due  to 
the  preferential  degassing  of  the  basaltic  Basement 
along  the  fault  zones  because  of  the  increased 
permeability  and  the  opening  of  a  larger  thickness 
for  degassing.  Alternatively,  it  is  possible  that  the 
observed  anomalies  are  due  to  the  degassing  of 
mantle  helium  diffusing  upwards  along  the  zones 
of  weakness  (deep-seated  Basement  faults)  in  the 
crust.  It  should  be  possible  to  decide  between  these 
alternatives  when  data  on  isotopic  ratios  become 
available.  Noting  the  ease  with  which  total  helium 
in  groundwater  samples  are  measured  by  using  an 
ion  pump  with  a  quartz  diaphragm,  the  authors 
suggested  that  a  preliminary  water  helium  survey 
be  undertaken  before  the  use  of  other  rare  gas 
isotopes  for  groundwater  dating.  (Humphreys- 
ISWS) 
W80-06484 


WATER  RESOURCES  DATA  FOR  VIRGINIA, 
WATER  YEAR  1979. 

Geological  Survey,  Richmond,  VA  Water  Re- 
sources Div 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-220254. 
Price  codes:  A21  in  paper  copy,  A01  in  microfiche 
Geological  Survey  Water-Data  Report  VA-79-1, 
July  1980.  463  p.  4  Fig,  1  Tab. 

Descriptors:  'Virginia,  'Hydrologic  data.  'Surface 
waters,  'Groundwater,  'Water  quality.  Gaging 
stations,  Streamflow,  Flow  rates.  Sediment  trans- 
port, Water  analysis,  Water  temperature,  Chemical 
analysis,  Lakes.  Reservoirs,  Water  wells.  Water 
levels,  Data  collections,  Sites. 

Water  resources  data  for  the  1979  water  year  for 
Virginia  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground-water  wells.  This 
volume  contains  records  for  water  discharge  at  200 
gaging  stations,  stage  only  at  1  gaging  station, 
stage  and  contents  at  9  lakes  and  reservoirs,  water 
quality  at  54  gaging  stations  and  38  wells,  and 
water  levels  at  62  observation  wells.  Also  included 
are  data  for  64  crest-stage  partial-record  stations. 
Locations  of  these  sites  are  shown  on  maps.  Addi- 
tional water  data  were  collected  at  various  sites 
not  involved  in  the  systematic  data-collection  pro- 
gram. Discharge  measurements  and  water-quality 
analyses  were  made  at  97  coal-monitoring  partial- 
record  stations.  Miscellaneous  data  were  collected 
at  220  measuring  sites  and  64  water-quality  sam- 
pling sites.  These  data  represent  that  part  of  the 
National  Water  Data  System  collected  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Virginia.  (USGS) 
W80-06510 
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A  SURVEY  OF  HELIUM  IN  GROUNDWATER 
IN  PARTS  OF  SABARMATI  BASIN  IN  GU- 
JARAT STATE  AND  IN  THE  JAISALMER  DIS- 
TRICT, RAJASTHAN, 


WATER  RESOURCES  DATA  FOR  INDIANA, 
WATER  YEAR  1979. 

Geological  Survey,  Indianapolis.  IN.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-224223. 
Price  codes:  A 19  in  paper  copy,  A01  in  microfiche. 
Geological   Survey   Water-Data   Report   IN-79-1, 


June  1980.  419  p,  4  Fig,  3  Tab. 

Descriptors:  'Indiana,  'Hydrologic  data,  'Surface 
waters,  'Groundwater,  'Water  quality.  Gaging 
stations,  Streamflow,  Flow  rates,  Sediment  trans- 
port, Water  analysis.  Water  temperature.  Chemical 
analysis,  Lakes,  Reservoirs,  Water  wells,  Water 
levels,  Data  collections.  Sites. 

Water  resources  data  for  the  1979  water  year  for 
Indiana  consists  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  in  wells.  This 
report  contains  discharge  records  for  186  gaging 
stations,  stage  and  contents  for  13  lakes  and  reser- 
voirs, water  quality  for  65  gaging  stations,  and 
water  levels  for  74  observation  wells.  Also  includ- 
ed are  98  crest-stage  partial-record  stations  and  82 
low-flow  partial-record  stations.  Additional  water 
data  were  collected  at  various  sites,  not  part  of  the 
systematic  data-collection  program,  and  are  pub- 
lished as  miscellaneous  measurements.  These  data 
represent  that  pan  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in  In- 
diana. (USGS) 
W80-06511 


INDEX  TO  ACTIVE  HYDROLOGIC  DATA 
COLLECTION  SITES  IN  FLORIDA,  1978-79, 

Geological   Survey,   Tallahassee,   FL    Water  Re- 
sources Div. 
J.  D.  Simmons 

Available  from  the  OFSS,  Box  25425,  Fed  Ctr , 
Denver,  CO  80225,  $50.25  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
220,  1980.  380  p,  2  Fig,  2  Ref. 

Descriptors:  'Indexing,  'Hydrologic  data.  'Data 
collections,  'Sites.  'Florida,  Gaging  stations, 
Water  quality.  Surface  waters,  Groundwater, 
Water  wells.  Networks. 

There  are  about  5.000  active  data-collection  sites  in 
Florida  operated  by  the  U.S.  Geological  Survey  in 
cooperation  with  State,  local  and  Federal  agencies 
This  index  shows  the  location  of  each  site,  the 
cooperator(s)  supporting  the  data-collection  activi- 
ties, the  type  and  frequency  of  the  data  collected, 
and  the  US.  Geological  Survey  office  responsible 
for  collecting  and  processing  the  data.  (USGS) 
W80-06512 


HYDROGEOLOGIC  DATA  FOR  THE  MISSIS- 
SIPPI EMBAYMENT  OF  SOUTHEASTERN 
MISSOURI, 

Geological  Survey.  Rolla,  MO  Water  Resources 
Div 

R.  R  Luckey,  and  D.  L.  Fuller 
Geological  Survey  open-file  report  79-421.  Janu- 
ary 1980.  199  p.  8  Fig.  10  Tab,  14  Ref. 

Descriptors:  'Hydrologic  data.  'Gulf  Coastal 
Plain.  'Missouri.  'Water  resources  development, 
'Irrigation.  Alluvial  aquifers,  Groundwater,  Irriga- 
tion wells,  Water  levels,  Data  collections,  Evalua- 
tion, Potential  water  supply.  'Mississippi  embay- 
ment,  'Southeastern  Missouri. 

The  Mississippi  embayment  of  southeastern  Mis- 
souri is  a  4,000-square-mile  agricultural  area  that  is 
presently  (1979)  undergoing  rapid  development  for 
irrigation  In  July  1974,  a  project  was  initiated  to 
evaluate  the  water  resources  of  the  area,  determine 
the  extent  of  irrigation,  and  to  assess  the  future 
potential  for  irrigation  supplies.  This  report  pro- 
vides well  drillers,  well  owners,  water  users,  and 
potential  irrigators  with  the  basic  hydrologic  data 
collected  during  the  project.  The  10  tables  and 
eight  figures  show  the  location  of  irrigation  wells, 
water-level  networks  to  monitor  ground-water  and 
surface-water  conditions,  a  pumpage  network  to 
estimate  amounts  of  water  used  for  irrigation,  geo- 
logic data,  municipal-well  data,  and  water-qualitv 
data  for  selected  wells.  (USGS) 
W80-06525 


SURFICIAL  GEOLOGY  OF  PART  OF  ELLIS- 
BURG  QUADRANGLE,  OSWEGO  COUNTY, 
NEW  YORK, 
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Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

T.  S.  Miller. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $1.75  in  paper  copy,  $0.50  in 

microfiche.     Geological     open-file     report     80-9 

(WR1),  1980.  1  Sheet. 

Descriptors:       'Geology,  *Glacial       aquifers, 

•Groundwater     potential,  'Natural     resources, 

•New   York,    Water   wells,  Water   yield,    Maps, 
Oswego  County(NY). 

The  location  and  extent  of  eight  kinds  of  surficial 
deposits  in  Ellisburg  quadrangle  Oswego  County, 
NY,  are  mapped  on  a  7.5-minute  U.S.  Geological 
Survey  topographic  map.  The  map  was  compiled 
to  indicate  the  lithology  and  potential  for  ground- 
water development  at  any  specific  location. 
(USGS) 
W80-06529 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  MON- 
TANA, OCTOBER  1979  THROUGH  SEPTEM- 
BER 1980. 

U.S.  Geological  Survey,  Helena,  MT.  Water  Re- 
sources Div. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $6.25  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
222,  March  1980.  45  p,  3  Fig,  2  Tab. 

Descriptors:  *Data  collections,  'Sites,  'Hydrolo- 
gic  data,  'Projects,  'Montana,  Water  quality,  Sur- 
face waters,  Groundwater,  Available  water. 

This  report  describes  water-resources  investiga- 
tions of  the  U.S.  Geological  Survey  in  Montana, 
October  1979  through  September  1980.  Programs 
consist  of  (1)  collecting  hydrologic  data  on  a  con- 
tinuing basis,  (2)  conducting  water-resources  ap- 
praisals of  surface  and  ground  water,  (3)  conduct- 
ing supportive  research  in  hydrology  and  related 
fields,  (4)  disseminating  water  data  and  results  of 
investigations  to  the  public,  (5)  coordinating  acqui- 
sition of  water  data  by  Federal  agencies,  and  (6) 
providing  technical  assistance  in  hydrologic  fields 
to  other  government  agencies.  (USGS) 
W80-06579 


GENERAL  STUDY  OF  THE  MODIFIED  EIN- 
STEIN METHOD  OF  COMPUTING  TOTAL 
SEDIMENT  DISCHARGE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W80-06593 


coefficients  are  provided  for  annual  flows.  The  text 
explains  the  nature  and  derivation  of  the  data  and 
illustrates  applications  of  the  tabulated  information 
by  examples.  The  data  may  be  used  by  agencies 
and  individuals  engaged  in  water  studies.  (USGS) 
W80-06596 


STREAMFLOW  STATISTICAL  SUMMARIES 
FOR  COLORADO  STREAMS  THROUGH  SEP- 
TEMBER 30,  1975,  VOLUME  1:  MISSOURI 
RIVER,  ARKANSAS  RIVER,  AND  RIO 
GRANDE  BASINS, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
u  p   Pptsch  Jr 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $67.25  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  79- 
681,   May    1979.   515   p,   3   Fig,   2  Tab,   23   Ref. 

Descriptors:  'Hydrologic  data,  'Streamflow, 
'Streams,  'Colorado,  'Gaging  stations,  Surface 
waters,  Flow  duration,  Discharge(Water),  High 
flow,  Low  flow,  Flow  characteristics,  Statistics, 
Annual,  Monthly,  Data  collections,  'Missouri 
River  basin,  'Arkansas  River  basin,  'Rio  Grande 
basin. 

Statistical  summaries  of  daily  streamflow  data  for 
246  stations  east  of  the  Continental  Divide  in  Colo- 
rado and  adjacent  States  are  presented  in  this 
report.  Duration  tables,  high-flow  sequence  tables, 
and  low-flow  sequence  tables  provide  information 
about  daily  mean  discharge.  The  mean,  variance, 
standard  deviation,  skewness,  and  coefficient  of 
variation  are  provided  for  monthly  and  annual 
flows.  Percentages  of  average  flow  are  provided 
for  monthly  flows  and  first-order  serial-correlation 


WESTMINSTER  QUADRANGLE:  GEOLOGY, 
HYDROLOGY,  AND  MINERAL  RESOURCES, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
E.  G.  Otton. 

Maryland  Geological  Survey  Quadrangle  Atlas  No 
9,  1980.  5  Maps,  12  Ref. 

Descriptors:  'Maps,  'Hydrogeology,  'Ground- 
water, 'Water  table,  'Groundwater  availability, 
Maryland,  Water  supply,  Land  use,  Planning, 
Water  wells,  Springs,  Sites,  Water  yield,  Waste 
water  disposal,  Septic  tanks,  Water  pollution  con- 
trol, 'Carroll  County(MD),  'Westminster  quad- 
rangle. 

This  series  of  map  reports  for  the  Westminster  7.5- 
minute  quadrangle  in  Carroll  County,  MD,  is  de- 
signed to  aid  county,  State,  and  Federal  officials 
and  engineers,  planners,  land  developers,  and  the 
public  in  the  prudent  use  of  the  water  and  land 
resources.  The  four  maps  and  texts  show  the  loca- 
tion of  wells  and  springs;  the  approximate  depth  to 
the  water  table;  the  availability  of  ground  water; 
and  the  constraints  on  the  location  of  underground 
domestic  sewage  disposal  systems.  (USGS) 
W80-06597 

WINFIELD  QUADRANGLE:  GEOLOGY,  HY- 
DROLOGY, AND  MINERAL  RESOURCES, 

Geological    Survey.    Towson,    MD.    Water    Re- 
sources Div. 
E.  G.  Otton. 

Maryland  Geological  Survey  Quadrangle  Atlas  No 
10,  1980.  5  Maps,  13  Ref. 

Descriptors:  'Maps,  'Hydrogeology,  'Ground- 
water, 'Water  table,  'Groundwater  availability, 
Maryland,  Water  supply,  Land  use,  Planning, 
Water  wells,  Springs,  Sites,  Water  yield,  Waste 
water  disposal,  Septic  tanks,  Water  pollution  con- 
trol, 'Carroll  County(MD),  'Winfield  quadrangle. 

This  series  of  map  reports  for  the  Winfield  7.5- 
minute  quadrangle  in  Carroll  County,  MD,  is  di- 
rected toward  aiding  county,  State,  and  Federal 
officials,  as  well  as  engineers,  planners,  and  the 
general  public  in  the  wise  use  of  the  water  and  land 
resources.  The  four  maps  show  the  location  of 
wells  and  springs,  the  approximate  depth  to  the 
water  table,  the  availability  of  ground  water,  and 
constraints  on  the  siting  of  underground  domestic 
sewage  disposal  systems.  (USGS) 
W80-O6598 


W 80-06599 

ASSESSING  FLUID  FLOW  MEASUREMENTS, 

Exxon    Research    &    Engineering    Co.,    Florham 

Park,  NJ. 

N.  P.  Cheremisinoff. 

Water  &  Sewage  Works,  Vol  127,  No  7,  p  44-45, 

48,  53,  62,  July  1980.  6  Fig,  1  Tab,  4  Ref. 

Descriptors:  'Flow  measurement,  'Instrumenta- 
tion, 'Flowmeters,  'Flow  rates,  Venturi  meters, 
Orifice  flow,  Pitot  tubes,  Anemometers,  Water 
measurement,  Equations,  Pressure,  Flow  control. 

Operating  principles  of  flow-measuring  instru- 
ments are  reviewed  under  the  classes  of  differential 
pressure  meters  (venturi  meter,  Dall  tube,  orifice 
meter,  flow  nozzle,  pitot  tube),  positive  displace- 
ment meters  (reciprocating  piston,  rotary-piston, 
rotary  vane,  mutating  disk),  mechanical  flow 
meters  (rotameter,  turbine  meter),  magnetic  flow 
meters,  ultrasonic  flow  measurement  devices 
(Doppler  flow  meter),  and  mass-flow  transducer 
systems  (anemometer).  Differential-pressure,  me- 
chanical flow,  magnetic  flow,  and  Doppler  flow 
devices  are  diagrammed.  Venturi  and  Dall  meters 
provide  measurements  to  within  +  or  -  0.5%,  and 
are  usually  self-cleaning.  Flange-mounted  orifice 
plates  can  be  inserted  and  removed  from  a  line 
without  disturbing  existing  piping/differential- 
pressure  connections.  Flow  equations  for  orifice 
plates  are  applicable  to  flow  nozzles  (discharge 
coefficient  of  0.98  can  be  used).  Pitot  tubes  give 
only  point  measurements  of  the  velocity  head. 
Positive-deplacement  flow  meters  are  used  where 
high  accuracy  of  flow  is  needed  under  steady  flow 
conditions.  Magnetic  flow  meters  are  advanta- 
geous for  low-pressure  applications.  Mass-flow 
transducers  are  not  recommended  for  fluids  that 
are  viscous  or  contain  solids,  and  are  affected  by 
fluid-temperature  variations.  (Zielinski-IPA) 
W80-06643 


NEW  WINDSOR  QUADRANGLE,  MARY- 
LAND: GEOLOGY,  HYDROLOGY,  AND  MIN- 
ERAL RESOURCES, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
E.  G.  Otton. 

Maryland  Geological  Survey  Quadrangle  Atlas  No 
11,  1980.  5  Maps,  14  Ref. 

Descriptors:  'Maps,  'Hydrogeology,  'Ground- 
water, 'Water  table,  'Groundwater  availability, 
Maryland,  Water  supply.  Land  use,  Planning, 
Water  wells,  Springs,  Sites,  Water  yield,  Waste 
water  disposal.  Septic  tanks,  Water  pollution  con- 
trol, 'Carroll  County(MD),  'New  Windsor 
quadrangle(MD). 

This  series  of  map  atlases  for  the  New  Windsor 
quadrangle  in  Carroll  County,  MD,  is  designed  to 
aid  county,  State,  and  Federal  officials,  engineers, 
land  developers,  and  the  general  public  in  the  wise 
use  of  the  water  and  land  resources.  The  maps  and 
associated  text  show  the  location  of  several  hun- 
dred wells  and  a  few  springs  and  test  borings,  the 
approximate  depth  to  the  water  table,  the  availabil- 
ity of  groundwater  supplies,  and  geohydrologic 
conditions  pertaining  to  shallow  underground  dis- 
posal of  domestic  sewage.  (USGS) 


MAPS  SHOWING  HYDROLOGIC  CONDI- 
TIONS IN  THE  SAN  FRANCISCO  RIVER 
AREA,  GREENLEE  COUNTY,  ARIZONA,  1978-- 
A  RECONNAISSANCE  STUDY, 

Geological  Survey,  Tuscon,  AZ.  Water  Resources 

Div. 

L.  J.  Mann. 

Available  from  the  OFSS,  Box  25425,  Fed.  Ctr., 

Denver,  CO  80225,  $7.00  in  paper  copy,  $1.00  in 

microfiche.  Geological  Survey  Open-File  Report 

80-441,  April  1980.  2  Sheets,  4  Fig,  8  Ref. 

Descriptors:  'Maps,  'Groundwater,  'Surface 
waters,  'Water  quality,  'Arizona,  Water  utiliza- 
tion, Irrigation,  Water  wells,  Water  levels,  Stream- 
flow,  Low  flow.  Flow  characteristics,  Dissolved 
solids,  Fluorides,  Hydrographs,  'San  Francisco 
River  area(AZ),  'Greenlee  County(AZ). 

The  San  Francisco  River  area  includes  about  950 
square  miles  in  Greenlee  County  in  east-central 
Arizona.  Water-resources  development  has  been 
slight  compared  with  that  in  many  areas  in  Arizo- 
na. In  1978  about  500  acre-feet  of  water  was  di- 
verted for  irrigation  from  the  San  Francisco  and 
Blue  Rivers,  and  about  550  acre-feet  of  ground 
water  was  withdrawn  from  wells  for  municipal  use 
at  Clifton.  Surface  water  and  ground  water  gener- 
ally contained  less  than  500  milligrams  per  liter  of 
dissolved  solids;  however,  in  the  San  Francisco 
River  the  dissolved-solids  concentration  increased 
from  263  to  885  milligrams  per  liter  as  the  water 
moved  downstream.  The  increase  in  dissolved 
solids  was  caused  by  inflow  from  springs  near 
Clifton,  one  of  which  contained  11,700  milligrams 
per  liter  of  dissolved  solids.  Information  shown  on 
the  maps  includes  altitude  of  the  water  level,  depth 
to  water,  well  depth,  streamflow  characteristics  of 
the  San  Francisco  and  Blue  Rivers,  and  dissolved- 
solids  and  fluoride  concentrations.  (USGS) 
W80-06796 


ANNUAL  SUMMARY  OF  GROUND-WATER 
CONDITIONS  IN  ARIZONA,  SPRING  1978  TO 
SPRING  1979. 

Geological  Survey,  Tuscon,  AZ.  Water  Resources 
Div. 
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For  primary  bibliographic  entry  see  Field  4B. 

W80-06797 


WATER  RESOURCES  DATA  FOR  KANSAS, 
WATER  YEAR  1979 -VOLUME  1.  MISSOURI 
RIVER  BASIN. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 195803, 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  KS-79-1, 
April  1980.  372  p,  8  Fig,  4  Tab. 

Descriptors:  'Kansas,  'Hydrologic  data,  'Surface 
waters,  'Groundwater,  'Water  quality,  Gaging 
stations,  Streamflow,  Flow  rates,  Sediment  trans- 
port, Water  analysis,  Water  temperature,  Chemical 
analysis,  Lakes,  Reservoirs,  Water  wells,  Water 
levels,  Data  collections,  Sites,  'Missouri  River 
basin(KS). 

Water  resources  data  for  the  1979  water  year  for 
Kansas  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  in  wells.  This  report  contains 
discharge  records  for  83  gaging  stations,  stage  and 
contents  for  14  lakes  and  reservoirs,  water  quality 
for  46  gaging  stations  and  2  lakes,  and  water  levels 
for  about  236  observation  wells  and  water  quality 
for  about  265  wells.  Also  included  are  data  for  62 
crest-stage  partial-record  stations.  All  data  in  this 
report  represent  that  part  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geological 
Survey  and  cooperating  State  and  Federal  agencies 
in  Kansas.  (Kosco-USGS) 
W80-06798 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATFR  YEAR  1979--VOLUME  2.  SUS- 
QUEHANNA AND  POTOMAC  RIVER  BASINS. 

Geological  Survey,  Harrisburg,  PA  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-198864, 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Geological  Survey  Water-Data  Report  PA-79-2, 
April  1980.  403  p,  8  Fig,  1  Tab. 

Descriptors:  'Pennsylvania,  'Hydrologic  data, 
'Surface  waters,  'Groundwater,  'Water  quality. 
Gaging  stations,  Streamflow,  Flow  rates.  Sediment 
transport,  Water  analysis,  Water  temperature, 
Chemical  analysis,  Lakes,  Reservoirs,  Water  wells, 
Water  levels,  Data  collections.  Sites,  'Susquehan- 
na and  Potomas  River  basins(PA). 

Water  resources  data  for  the  1979  water  year  for 
Pennsylvainia  consist  of  records  of  discharge  and 
water  quality  of  streams,  contents  of  lakes,  and 
reservoirs,  and  water  levels  of  ground-water  wells. 
This  volume  contains  records  for  water  discharge 
at  105  stations,  contents  at  10  lakes  and  reservoirs, 
water  quality  at  27  gaging  stations,  and  water 
levels  at  40  observation  wells.  Also  included  are 
data  for  20  crest-stage,  45  low-flow,  and  130  water- 
quality  partial-record  stations.  Locations  of  these 
sites  are  shown.  Additional  water  data  were  col- 
lected at  various  sites  not  involved  in  the  systemat- 
ic data-collection  program  and  are  published  as 
miscellaneous  measurements  and  analyses.  These 
data  together  with  the  data  in  volumes  1  and  3 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State,  local,  and  Federal  agencies 
in  Pennsylvania.  (Kosco-USGS) 
W80-06799 


MAP  OF  INDIAN  WELLS  VALLEY,  CALIFOR- 
NIA, SHOWING  CHANGE  IN  WATER  LEVEL, 
1963-78,  AND  HYDROGRAPHS  OF  SELECTED 
WELLS, 

Geological  Survey,  Laguna  Niguel.  CA.  Water 
Resources  Div. 

Available  from  OFSS,  Box  25425,  Fed.  Ctr., 
Denver,  CO  80225,  $1.75  in  paper  copy,  $.50  in 
microfiche.  Geological  Survey  open-file  map  80- 
342.  1980.  1  sheet. 


Descriptors:  'Maps,  'California,  'Water  levels, 
•Water  level  fluctuations,  'Aquifiers,  Ground- 
water, Water  wells,  Pumping,  'Indian  Wells 
Valley(CA),  Hydrographs,  Groundwater  basins, 
Faults(Geologic),  Topographic  mapping. 

The  U.S.  Geological  Survey  has  released  to  the 
open  file  a  map  showing  change  in  water  level, 
1963-78,    and    hydrographs   of  selected    wells    in 
Indian  Wells  Valley,  Calif.  (USGS) 
W80-06803 


SHORT  STATISTICAL  ANALYSIS  OF  TOTAL 
LOAD  CONCENTRATION, 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W80-06824 


A  DATA  MANAGEMENT  SYSTEM  FOR 
FINITE  ELEMENT  SEDIMENT  TRANSPORT 
MODELS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab.  Ha. 
V.  E.  LaGarde,  and  S.  B.  Heltzel. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol.).  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  6.35-6.46,  1980.  5  Fig,  1  Tab.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Data  proc- 
essing, Data  storage  and  retrieval,  'Sediment  trans- 
port, Data  collections,  Data  management. 

The  objectives  of  this  paper  were  to  describe  the 
computer  based  Waterways  Experiment  Station 
Data  Management  System  A  (DMS)  used  for  finite 
element  method  (FEM)  model  data  preparation, 
and  to  illustrate  the  application  of  the  DMS  by 
reference  to  its  use  in  the  sediment  transport  stud- 
ies. The  DMS  consists  of  a  series  of  computer- 
aided  data  management  procedures  and  provides  a 
formal  and  consistent  method  for  raw  data  recov- 
ery, transformation  to  a  grid  coordinate  system, 
quality  control,  accession,  manipulation,  analysis, 
and  display.  The  DMS  proved  useful  for  handling 
a  variety  of  spatially  and  temporally  distributed 
data.  (See  also  W80-06894)  (Humphreys-ISWS) 
W80-06923 


RELIABLE  A-POSTERIORI  ESTIMATES  AND 
ADAPTIVE  PROCEDURES  FOR  SOLVING 
PARTIAL  DIFFERENTIAL  EQUATIONS, 

Maryland   Univ.,   College   Park.   Dept.   of  Math- 
ematics. 
I.  Babuska. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  7.3-7.11,  1980.  3  Tab,  7  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis.  'Mathemat- 
ical models,  'Mathematics,  Analytical  techniques, 
Mathematical  studies.  Analysis,  Equations,  Nu- 
merical analysis,  Theoretical  analysis. 

The  goal  of  scientific  computations  is  a  quantita- 
tive analysis  of  natural  phenomena.  This  analysis 
has  two  essential  parts;  (1)  the  mathematical  for- 
mulation of  the  problem,  and  (2)  the  numerical- 
approximate-solution  of  this  mathematical  prob- 
lem These  two  stages  are  closely  related.  The 
mathematical  formulation  is  usually  a  simplified 
one,  taking  into  consideration  the  solution  phase  in 
which  a  more  complex  formulation  leads  to  more 
reliable  results.  The  first  part  of  this  paper  de- 
scribed some  features  of  the  finite  element  solver 
FEARS  developed  at  the  University  of  Maryland. 
In  addition  to  the  usual  results,  the  model  gives 
reliable  error  estimates  and  has  an  adaptive  charac- 
ter. The  second  part  of  this  work  describes  the 
adaptive  selection  of  the  mathematical  model.  (See 
also  W80-06894)  (Humphreys-ISWS) 
W80-06925 


Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W80-06933 


8.  ENGINEERING  WORKS 
8A.  Structures 


CONFINED   FLOW   IN   AQUIFER  CONTAIN- 
ING THIN  LAYER, 

Missouri  Univ.  Columbia,  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W80-06678 


A  SURVEY  OF  FREE  BOUNDARY  VALUE 
PROBLEMS  IN  THE  THEORY  OF  FLUID 
FLOW  THROUGH  POROUS  MEDIA:  VARI- 
ATIONAL INEQUALITY  APPROACH-PART  I, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W80-06681 


HYDROLOGIC  DATA  COLLECTED  AT  CLO- 
SURE OF  GAINESVILLE  LOCK  AND  DAM, 
TOMBIGBEE  RIVER  NEAR  GAINESVILLE, 
ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W80-O6793 


ON  THE  ACCURACY  OF  FINITE  ELEMENT 
SOLUTIONS  OF  PROBLEMS  WITH  TRAC- 
TION BOUNDARY  CONDITIONS, 

Battelle  Columbus  Lab.,  OH. 
H.  C.  Rhee,  and  S.  N.  Atlun. 
In:  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23. 
1980.  p  7.79-7.88,  1980.  5  Fig,  6  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 
NSF-ENG-74-21346. 

Descriptors:  'Finite  element  analysis,  'Mathemat- 
ical models,  'Stress  analysis,  'Boundary  processes, 
Model  studies.  Analytical  techniques,  Analysis, 
Mathematical  studies,  Equations,  Numerical  analy- 
sis, Strength  of  materials,  Boundanes(Surfaces).  In- 
terfaces. Hybrid  models. 

The  nature  of  the  implicit  enforcement  of  the 
natural  boundary  conditions  of  a  problem  through 
a  variational  formulation  was  investigated.  System- 
atic methods  to  enforce  natural  boundary  condi- 
tions explicitly  to  improve  the  accuracy  of  solu- 
tions were  developed  for  two  finite  element 
models.  Several  example  problems  with  natural 
boundary  (traction-free)  conditions,  that  have 
varying  degrees  of  importance  to  the  structural 
responses  of  the  appropriate  system  were  consid- 
ered. Through  numerical  analyses,  it  was  found 
that  the  more  important  the  traction  free  bound- 
aries are  to  the  response  characteristics  of  the 
system,  the  more  improvement  of  the  accuracy  of 
solutions  is  obtained  by  an  explicit  enforcement  of 
the  natural  boundary  conditions.  (See  also  W80- 
06894)  (Humphreys-ISWS) 
W80-06931 


INTERACTIVE     FINITE     ELEMENT     MESH 
GENERATORS  FOR  FLOW  SYSTEMS, 


ON  THE  CONSTRUCTION  OF  COMPATIBLE 
ELEMENTS  WITH  THE  USE  OF  GENERAL- 
IZED PARAMETERS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Civil 
Engineering. 

K.  K.  Hu,  P.  G.  Kirmser,  S.  E  Swartz,  and  J.  M. 
Huang. 

In:  Finite  Elements  in  Water  Resources.  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  Universitv.  Oxford.  Mav  19-23. 
1980.  p  7.89-7.98,  1980.  2  Fig,  4  Ref.  1  Append 
Science  and  Education  Administration.  New  Or- 
leans, LA.  NSF  ENG  78-07829. 
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Descriptors:  'Finite  element  analysis,  'Mathemat- 
lcal  models,  *Stress  analysis,  'Hydraulic  struc- 
tures. Model  studies,  Analytical  techniques,  Analy- 
sis, Methodology,  Mathematical  studies,  Strength 
of  materials,  Boundaries(Surfaces). 

The  importance  of  the  design  and  construction  of 
hydraulic  structures  in  the  effective  use  of  water 
resources  is  well  known.  Modern  methods  of  stress 
and  deformation  analysis  depend  heavily  on  the 
use  of  finite  element  methods  and  mechanized 
computations.  This  paper  presented  methods  for 
constructing  generalized  finite  elements  which  use 
functions  and  derivatives  at  nodal  points  as  param- 
eters. The  finite  elements  constructed  include  the 
use  of  both  functions  and  derivatives  as  generalized 
parameters  and  are  arranged  to  provide  compati- 
bility, either  exterior  or  interior.  For  triangular 
elastic  bodies  (which  seldom  occur  in  practice),  the 
solutions  obtained  are  exact  for  interior  compatible 
elements  in  which  the  boundary  forces  belong  to 
the  sub-space  of  the  interpolating  functions  used. 
The  construction  of  interior  compatible  elements  is 
more  expensive  than  that  of  exterior  compatible 
ones.  However,  the  use  of  carefully  chosen  inter- 
polating functions,  such  as  those  presented  for  the 
second  form  of  interior  compatible  triangular  ele- 
ments, can  reduce  costs  substantially.  A  problem 
that  remains  is  one  of  constructing  suitable  sets  of 
interpolating  functions  so  that  new  families  of 
finite  elements  can  be  formed  which  are  both  exte- 
rior and  interior  compatible.  (See  also  W80-06894) 
(Humphreys-ISWS) 
W80-06932 

8B.  Hydraulics 

METHOD  FOR  PERFORATING  WATER  WELL 
PIPE  CASINGS, 

E.  M.  Jannsen. 

U.S.  Patent  No  4,182,418,  5  p,  8  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
990,  No  2,  p  532,  January  8,  1980. 

Descriptors:  'Patents,  'Water  wells,  'Well  cas- 
ings, Water  supply,  Water  supply  development, 
Equipment,  Well  casing  perforation. 

Development  of  a  well  means  the  removal  of  the 
mud,  sand  and  other  debris  from  within  the  well 
casing  and  stabilization  of  water  flow  through  such 
removal.  It  is  the  object  of  this  invention  to  pro- 
duce a  tool  which  is  capable  of  perforating  water 
well  casing  and  subsequently  develop  the  well 
without  the  addition  of  further  tooling  and  without 
removal  of  the  tool  and  drill  string  from  the  well. 
A  tool  for  perforating  water  well  pipe  casing  is 
designed  for  use  with  air  rotary  water  well  drilling 
apparatus.  The  tool  includes  a  slidable  casing  per- 
forator wheel  actuated  by  a  pneumatic  cylinder 
carried  within  the  tool.  The  casing  is  perforated 
and  subsequent  development  of  the  well  is  carried 
out  while  the  tool  is  in  place.  (Sinha  -  OEIS) 
W 80-06460 


ANALYSES  OF  WATER,  CORE  MATERIAL, 
AND  ELUTRIATE  SAMPLES  COLLECTED 
NEAR  SICILY  ISLAND,  LOUISIANA  (SICILY 
ISLAND  AREA  LEVEE  PROJECT), 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

D.  K.  Demcheck,  and  A.  J.  Dupuy. 
Available  from  the  OFSS,  Box  25425,  Fed.  Ctr„ 
Denver,  CO  80225,  $2.50  in  paper  copy,  $3.50  in 
microfiche.  Geological  Survey  open-file  report  80- 
434,   April    1980.    17   p,   7   Fig,   4  Tab,    13   Ref. 

Descriptors:  'Water  analysis,  'Levees,  'Flood 
control,  'Louisiana,  'Core  drilling,  Sampling, 
Construction,  Baseline  studies,  Data  collections, 
Sediments,  Metals,  Pesticides,  Chemical  analysis, 
Flood  frequency.  Backwater,  'Sicily  Island(LA), 
Elutriate  analysis. 

Samples  consisting  of  composited  core  material 
were  collected  from  five  areas  by  the  U.S.  Army 
Corps  of  Engineers  and  analyzed  by  the  U.S.  Geo- 
logical Survey  to  provide  data  on  the  impact  of 
proposed  channel  excavation  and  levee  construc- 
tion in  the  Sicily  Island  area,  Louisiana.  Samples  of 


receiving  water  from  the  five  areas,  selected  to 
represent  the  water  that  will  contact  the  proposed 
dredged  material  of  the  levee  fill  material,  also 
were  collected.  Chemical  and  physical  analyses 
were  performed  on  samples  of  core  material  and 
native  water  and  on  elutriate  samples  of  specific 
core  material-receiving  water  mixtures.  The  results 
of  these  analyses  are  presented  without  interpreta- 
tion. (USGS) 
W 80-065 17 

OUTLET  WORKS  FOR  CERRILLOS  DAM, 
CERRILLOS  RIVER,  AND  PORTUGUES  DAM, 
PORTUGUES  RIVER,  PUERTO  RICO;  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
J.  F.  George. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A068214, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-79-6,  March  1979.  52  p,  13 
Ph,  18  PI. 

Descriptors:  'Outlet  works,  'Hydraulic  models, 
•Dams,  Settling  basins,  Discharge( Water),  Proto- 
type tests,  Puerto  Rico,  'Stilling  basins,  'Cernllos 
Dam(PR),  'Portugues  Dam(PR). 

Tests  were  conducted  on  a  1 :24-scale  model  of  the 
outlet  works  for  the  Cerrillos  and  Portugues  Dams 
located  in  Puerto  Rico.  Purpose  of  the  model 
investigation  was  to  determine  the  performance  of 
the  stilling  basins  for  the  full  range  of  discharges 
with  minimum  head  pool  and  the  optimum  riprap 
protection  plan  for  the  exit  channel.  The  model 
reproduced  a  schematic  of  the  intake  tower,  con- 
duit transition,  60  percent  of  the  conduit  length, 
the  stilling  basins,  and  exit  channel.  The  original 
design  stilling  basin  (type  1)  for  the  Cerrillos  outlet 
works  performed  satisfactorily  for  low  discharges 
of  500  cfs  and  less,  and  for  the  higher  range  of 
discharges  between  1500  and  2500  cfs  (design  dis- 
charge). However,  with  the  intermediate  discharge 
of  1000  cfs,  eddy  conditions  developed.  Recom- 
mended modifications  (type  14  stilling  basin)  incor- 
porated into  the  original  design  included  extending 
the  invert  immediately  downstream  from  the  outlet 
portal  horizontally  for  10  ft,  raising  the  basin 
apron,  relocating  and  reducing  the  size  of  the 
baffle  blocks,  and  terminating  the  basin  with  a 
sloping  end  sill.  These  modifications  produced  sat- 
isfactory flow  conditions  for  the  full  range  of 
discharges.  The  optimum  riprap  protection  plan 
was  developed  for  the  exit  channel.  (WES) 
W80-06538 


Hydraulics — Group  8B 

the  lower  lock  approach  with  either  a  floating 
guide  wall  (land  side)  or  a  guard  wall  (river  side). 
Conditions  for  two-way  traffic  would  be  better 
with  the  guide  wall.  (4)  The  differences  in  the 
water-surface  elevations  across  the  dam  with  plans 
tested  would  tend  to  be  small.  (WES) 
W80-06546 


NAVIGATION  CONDITIONS  AT  JOHN  H. 
OVERTON  LOCK  AND  DAM,  RED  RIVER; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

L.  J.  Shows,  and  J.  J.  Franco. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  AD-A068212, 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-79-3,  March  1979.  83  p,  9 

Tab,  1 1  Ph,  24  PI. 

Descriptors:  'Locks,  'Dams,  'Navigation,  Model 
studies,  Prototype  tests,  Navigation  conditions, 
'John   H.   Overton   Dam(LA),   'Red   River(LA). 

A  semifixed-bed  model  reproducing  about  3.7 
miles  of  the  Red  River  channel  and  adjacent  over- 
bank  areas  to  an  undistorted  scale  of  1:100  was 
used  to  provide  some  general  information  on  navi- 
gation conditions  with  the  proposed  design  and  to 
develop  such  modifications  as  might  be  required  to 
eliminate  conditions  that  would  adversely  affect 
navigation  using  the  John  H.  Overton  Lock.  Re- 
sults revealed:  (1)  Satisfactory  navigation  condi- 
tions in  the  upper  lock  approach  could  be  devel- 
oped with  modification  of  the  excavation  along  the 
left  bank  of  the  approach  channel  and  extending 
the  length  of  the  upper  guard  wall.  (2)  The  length 
of  the  overflow  weir  and  excavation  along  the 
right  bank  of  the  cutoff  channel  could  be  reduced 
without  affecting  navigation  conditions  in  the  lock 
approaches  or  flow  through  the  dam.  (3)  Satisfac- 
tory navigation  conditions  could  be  developed  in 


MODEL  STUDY  OF  HARRY  S.  TRUMAN 
SPILLWAY,  OSAGE  RIVER,  MISSOURI, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

G.  A.  Pickering,  and  D.  B  Murray. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  AD-A081  818, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-79-20,  November  1979.  51  p, 

1  Tab,  20Pho,  17  PI. 

Descriptors:  'Aeration,  'Spillways,  'Supersatura- 
tion,  'Gases,  Hydraulic  models,  'Fishkill,  Model 
studies,  Water  pollution  control,  Dams,  Osage 
River(MO),  'Harry  S.  Truman  Dam(MO). 

A  fish  kill  was  experienced  during  the  spring  of 
1978  downstream  of  the  partially  completed  spill- 
way of  the  Harry  S.  Truman  Dam  which  is  located 
on  the  Osage  River  in  Benton  County,  Mo.  The 
fish  kill  was  attributed  to  excessive  gas  supersatura- 
tion  in  the  water  downstream  of  the  dam.  Flow 
passing  the  partially  completed  spillway  became 
serated  and  then  plunged  to  the  bottom  of  the 
stilling  basin  where  high  pressure  caused  by  deep 
tailwater  forced  the  air  into  solution.  A  l:30-scale 
section  model  was  used  to  develop  a  design  to 
prevent  gas  supersaturation  downstream  of  the 
spillway  for  both  the  partially  and  fully  completed 
spillway.  Immediate  relief  from  the  problem  was 
accomplished  by  removing  a  6-ft-deep  by  30-ft- 
long  portion  of  the  existing  downstream  spillway 
invert.  Curves  showing  tailwater  elevations  where 
flow  either  will  or  will  not  plunge  into  the  stilling 
basin  for  various  discharges  and  stages  of  spillway 
completion  were  obtained.  A  flip  lip  was  devel- 
oped for  the  lower  portion  of  the  completed  spill- 
way to  divert  lower  flows  out  across  the  tailwater 
surface  Higher  flows  with  thicker  nappes  will  pass 
over  this  lip  into  the  stilling  basin  for  effective 
energy  dissipation.  (WES) 
W80-06547 

NUMERICAL  ANALYSIS  OF  TIDAL  CIRCU- 
LATION FOR  LONG  BEACH  OUTER 
HARBOR  PROPOSED  LANDFILL, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  2L. 

W80-06549 

A  STUDY  OF  SUBMERGED  BREAKWATERS, 

Singapore  Univ.  Dept.  of  Civil  Engineering. 
M.  H.  A.  Khader,  and  S.  P.  Rai. 
Journal  of  Hydraulic  Research,  Vol  18,  No  2,  p 
113-121,  1980.  9  Fig,  1  Tab,  11  Ref. 

Descriptors:  'Breakwaters,  'Hydraulic  structures, 
♦Model  studies,  'Barriers,  Hydraulic  models,  Lab- 
oratory tests,  Waves(Water),  Testing  procedures, 
Coasts,  Hydraulics,  Energy,  Energy  dissipation, 
Submerged  breakwaters,  Wave  characteristics. 

The  results  of  an  experimental  investigation  on  the 
damping  action  of  impermeable,  submerged  break- 
water of  various  shapes  were  presented  and  di- 
cussed.  The  effectiveness  of  the  breakwater  in 
damping  the  incident  wave  energy  was  measured 
in  terms  of  coefficient  of  transmission.  The  results 
were  plotted  in  relevant  nondimensional  param- 
eters and  comparisons  were  made  with  well- 
known  semi-empirical  theories  and  other  available 
experimental  results  whenever  applicable.  The  re- 
sults showed  that  the  damping  action  of  waves 
increases  with  the  height  of  the  barrier,  and  rectan- 
gular-shaped barriers  were  found  to  be  the  best 
among  the  various  shapes  tested.  In  determining 
the  effect  of  a  single  parameter  on  the  wave  damp- 
ing it  was  observed  that  waves  with  relatively  high 
steepness  are  damped  more  effectively  than  waves 
having  low  steepness;  waves  in  low  relative  depths 
have  smaller  transmission  coefficients  than  in  high 
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relative  depths;  a  relatively  wider  barrier  has  a 
better  damping  action  than  a  narrower  one.  (Hum- 
phreys-ISWS) 
W80-06606 


VORTICES  AT  VERTICALLY  INVERTED 
INTAKE, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

H.  O.  Anwar,  and  M.  B.  Amphlett. 
Journal  of  Hydraulic  Research,  Vol  18,  No  2,  p 
123-134,  1980.  12  Fig,  16Ref. 

Descriptors:  'Vortices,  'Model  studies,  'Intakes, 
•Hydraulic  structures,  Flow,  Hydraulic  models, 
Laboratory  tests,  Conduits,  Hydraulics,  Data  col- 
lections, Flow  characteristics,  Air  entrainment, 
Analytical  techniques,  Analysis,  Circulation, 
Discharge(Water),  Discharge  coefficients,  Surface 
tension,  Viscosity,  Vertical  intakes,  Submerged  in- 
takes. 

A  laboratory  study  was  undertaken  to  measure 
variables  responsible  for  the  formation  of  air-en- 
training vortices  with  a  slender  air  core  extending 
from  the  free  surface  to  the  entry  of  a  vertically 
inverted  intake.  The  measured  data  indicate  unique 
relations  between  radial  and  vertical  scale  for  air- 
entraining  vortices  of  the  above  description.  From 
the  measured  data  nondimensional  parameters  gov- 
erning the  formation  of  such  vortices  were  deter- 
mined. The  results  of  this  approach  gave  universal 
curves  which  are  independent  of  the  intake  geome- 
try and  the  intake  diameter.  On  this  basis  the 
measured  data  for  horizontal  intake,  given  in  a 
previous  paper,  were  re-evaluated  and  the  results 
for  both  types  of  intake  were  compared.  It  was 
found  that  the  effect  of  the  kinematic  viscosity  and 
the  surface  tension  on  the  measured  values  become 
negligibly  important  when  nondimensional  param- 
eters describing  these  effects  are  larger  than 
30,000-a  value  which  is  independent  of  the  intake 
geometry  and  the  intake  diameter,  but  not  on  the 
type  of  intake.  The  bellmouth  entry  did  not  im- 
prove critical  submergence  heads  for  both  types  of 
intake  as  compared  to  those  obtained  for  the  simple 
pipe  intake,  but  it  did  improve  entry  flow  condi- 
tions. (See  also  W78-12160)  (Humphreys-ISWS) 
W80-06607 


TURBULENCE  IN  HELICALLY  CORRUGAT- 
ED PIPE  FLOW, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 
E.  Silberman. 

Journal  of  the  Engineering  Mechanics  Division, 
American  Society  of  Civil  Engineers,  Vol  106,  No 
EM4,  Proceedings  Paper  15633,  p  699-717,  August 
1980.  15  Fig,  2  Tab,  10  Ref,  2  Append.  NSF  GK- 
33817. 

Descriptors:  'Pipe  flow,  'Turbulent  flow,  'Labo- 
ratory tests,  'Flow,  Closed  conduit  flow.  Turbu- 
lence, Rotational  flow.  Flow  resistance,  Data  col- 
lections, Flow  characteristics,  Analytical  tech- 
niques, Velocity,  Spatial  distribution,  Corrugated 
pipe. 

Results  were  reported  of  experimental  meas- 
urements of  friction  factor,  mean  and  turbulent 
velocities,  and  Reynolds  stresses  in  fully  developed 
flow  through  a  helically  corrugated  pipe.  Helical 
corrugations  induce  a  strong  rotational  component 
in  the  mean  flow  near  the  wall  but  this  decreases 
rapidly  toward  the  pipe  axis.  Turbulence  intensities 
and  axial  shear  are  generally  smaller  in  this  flow 
than  in  nonrotation  pipe  flow,  and  the  redduction 
is  attributed  to  rotation.  Reynolds  stress  meas- 
urements extrapolated  to  the  wall  are  in  agreement 
with  pressure  drop  measurements.  Both  show  that 
pipe  friction  factor  is  less  in  helically  corrugated 
pipe  than  in  normally  corrugated  pipe,  other  fac- 
tors being  the  same.  The  axial  component  of  the 
mean  flow  is  well  fitted  by  the  two-dimensional 
semilogarithmic  law-of-the-wall  for  rough  pipes.  It 
was  also  fitted  by  the  defect  law  but  the  numerical 
parameters  of  the  latter  behave  as  in  an  adverse 
pressure  gradient  boundary  layer,  indicating  less 
shear  stress  than  in  nonrotating  pipe  flows.  This  is 
consistent  with  reduced  friction  factor.  (Hum- 
phreys-ISWS) 


W80-06755 


TURBULENCE  MEASUREMENTS  IN  SIMU- 
LATED TIDAL  FLOW, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

H  O.  Anwar,  and  R.  Atkins. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15609,  p  1273-1289,  August  1980. 
11  Fig,  19  Ref,  3  Append. 

Descriptors:  'Turbulent  flow,  'Unsteady  flow, 
•Model  studies,  'Laboratory  tests,  Hydraulic 
models,  Flumes,  Turbulence,  Energy,  Velocity, 
Stress,  Shear  stress,  Beds,  Tides,  Surface  drainage, 
Hydraulics,  Coastal  waters.  Tidal  flow. 

Field  measurements  of  tidal  flow  have  shown  that 
there  is  an  increase  in  turbulent  parameters  (turbu- 
lent intensity,  Reynolds  stress,  coefficient  of  turbu- 
lent diffusivity,  and  the  rate  of  sediment  transport) 
when  the  flow  is  decelerating  as  compared  with 
when  it  is  accelerating.  A  series  of  experiments 
were  conducted  to  study  the  effect  of  unsteady 
flow  on  turbulence  characteristics.  The  flow  in  a 
long  flume  was  accelerated  and  then  decelerated 
for  the  same  periods  of  time.  Instantaneous  veloc- 
ity components  in  three  directions,  water  surface 
slope,  and  shear  stress  at  bed  were  measured.  From 
measured  data  mean  velocity  profiles,  temporal 
and  spatial  Reynolds  stress  profiles,  and  energy 
spectra  were  determined.  The  results  were  com- 
pared, wherever  possible,  with  those  obtained  from 
field  measurements.  (Sims-ISWS) 
W80-06817 


NEAR  FIELD  MIXING  OF  STAGED  DIFFUS- 
ER, 

Delaware  Univ.,  Newark  Dept.  of  Civil  Engineer- 
ing. 

J  H.  W.  Lee. 

Journal  of  the  Hydraulics  Division,  American  So- 
ciety of  Civil  Engineers.  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15654,  p  1309-1324,  August  1980.  8 
Fig,  2  Tab,  18  Ref,  4  Append. 

Descriptors:  'Mixing,  'Discharge(Water),  'Heated 
water,  'Model  studies.  Mathematical  models,  Dis- 
tribution patterns.  Flow,  Subsurface  flow,  Diffu- 
sion, Entrainment,  Momentum  transfer,  Tempera- 
ture, Heat,  Hydraulics,  Environmental  engineer- 
ing, Diffusers,  Subsurface  diffusers.  Staged  diffus- 
ers,  Near  field  mixing. 

A  two-dimensional  theory  that  models  a  staged 
diffuser  as  a  continuous  line  source  of  mass,  heat, 
and  momentum  was  formulated  and  solved  The 
model  assumed  that  the  major  dilution  mechanism 
is  due  to  side  entrainment  and  involved  the  use  of 
only  an  entrainment  coefficient  obtained  from  clas- 
sical jet  literature.  Constant  induced  velocities  and 
excess  temperatures  were  predicted.  Solution  prop- 
erties were  compared  with  that  of  a  turbulent  free 
jet,  and  the  theoretical  predictions  were  validated 
against  existing  experimental  data  In  the  case  of  a 
diffuser  discharging  on  a  sloping  bottom,  the 
theory  also  suggests  an  optimal  distribution  of  the 
momentum  and  heat  load  to  take  advantage  of  the 
increasing  depth  in  the  offshore  direction.  (Sims- 
ISWS) 
W80-06819 


TRANSIENT  PROPAGATION  IN  SLURRIES 
WITH  HOLD-UP, 

City  Univ.,  London  (England). 
A.  R.  D.  Thorley. 

Journal  of  the  Hydraulics  Division.  American  So- 
ciety of  Civil  Engineers,  Vol  106,  No  HY8,  Pro- 
ceedings Paper  15641,  p  1353-1364,  August  1980.  6 
Fig,  2  Tab,  13  Ref,  3  Append. 

Descriptors:  'Hydraulic  transportation,  'Slurries, 
'Pipelines,  'Model  studies.  Mathematical  models. 
Surges,  Water  hammer,  Pressure.  Flow.  Velocity, 
Materials.  Density.  Coals.  Sands.  Waves(W'ater). 
Wave  velocity.  Amplitude. 

The  relatively  high  flow  velocities  encountered  in 
the  hydraulic  transport  of  solid-liquid  mixtures  ag- 


gravates the  problems  of  pressure  surge  phenom- 
ena under  fault  conditions  as  well  as  during  normal 
system  load  changes.  The  paper  presented  the 
basic  theory  for  estimating  surge  amplitudes  and 
wave  speeds  and  extended  previous  work  by  inves- 
tigating the  influence  of  hold-up.  It  was  concluded 
that  hold-up  reduces  the  amplitude  of  surge  pres- 
sures and  that  further  studies  are  required  to  estab- 
lish a  suitable  relationship  between  the  hold-up 
ratio  and  both  solids  concentration  and  the  density 
ratio.  Nevertheless,  favorable  agreement  was 
found  between  the  limited  experimental  data  avail- 
able and  the  theoretical  model.  (Sims-ISWS) 
W80-06822 


WIND  SETUP  EFFECTS  IN  LARGE  OPEN 
CHANNELS, 

California  Univ.,  Davis.  Dept    of  Land,  Air,  and 

Water  Resources. 

J.  J  DeVnes,  and  J.  Amorocho. 

Journal  of  the  Waterway,  Port.  Coastal  and  Ocean 

Division,   American    Society   of  Civil   Engineers, 

Vol   106,  No  WW3,  Proceedings  Paper  15608,  p 

319-334,  August   1980.   8  Fig,    1   Tab,   17  Ref,   3 

Append. 

Descriptors:  'Open  channel  flow,  'Winds,  'Ef- 
fects, 'Model  studies,  Mathematical  models.  Flow, 
On-site  investigations,  Waves(Water),  Wind  tides, 
Surges,  Wind  pressure,  Channels.  Aqueducts, 
Canals.  Water  levels,  Fluctuations,  Water  level 
fluctuations.  Equations,  Hydraulics,  •California 
Aqueduct 

Measurements  in  a  large  conveyance  canal  in  Cali- 
fornia permitted  the  evaluation  of  the  water  sur- 
face superelevation  ('setup'  due  to  wind  shear  in 
the  axial  direction  of  the  channel).  Through  the  use 
of  a  general  equation  for  the  wind  shear  proposed 
by  the  writers,  it  was  shown  that  the  wind  setup 
can  be  computed  closely  for  various  flow  condi- 
tions, including  unsteady  states.  It  was  also  shown 
that  the  wind  shear  in  open  channels  obeys  the 
same  general  laws  applicable  to  seaways.  (Sims- 
ISWS) 
W80-06830 


LABORATORY  GENERATED  WAVES  AND 
WAVE  THEORIES, 

Chicago    Bridge    and    Iron    Co,    Plainfield,    IL. 
Marine  Research  and  Development. 
S.  K  Chakrabarti. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers, 
Vol  106,  No  WW3,  Proceedings  Paper  15644.  p 
349-368,  August  1980.  14  Fig,  1  Tab,  8  Ref.  2 
Append. 

Descriptors:  'Waves(Water),  Laboratory  tests, 
Theoretical  analysis.  'Model  studies.  Mathematical 
models.  Pressure.  Hydraulics.  Hydraulic  models. 
Measurement.  Data  processing.  Correlation  analy- 
sis. Equations,  'Design  criteria.  'Coastal  struc- 
tures. Wave  tanks.  Wave  pressure.  Kinematics.  So- 
htons. 

Tests  were  carried  out  in  a  wave  tank  to  record  the 
waves,  the  water  pressures,  and  the  horizontal  and 
vertical  water  particle  velocities.  The  water  depth 
was  such  that  the  waves  generated  during  the  test 
cover  the  deep,  intermediate,  and  shallow  water 
ranges.  In  the  intermediate  and  shallow  water 
range  the  soliton  effects  were  observed.  In  deep 
water,  the  Airy  wave  theory  was  found  to  describe 
the  water  particle  kinematics  adequately  Stokes' 
3rd  order  wave  theory  was  found  to  be  valid  for 
higher  waves  in  intermediate  water  depths.  Stream 
function  theory  was  found  to  agree  reasonably 
with  the  test  data  in  general  Based  on  these  com- 
parisons, a  region  of  validity  of  various  w as e  the- 
ories was  described  and  compared  with  other  pre- 
dicted regions  in  the  literature  (Sims-ISWS) 
W80-06832 


FINITE  ELEMENT  COMPUTATION  OF  TUR- 
BULENT FLOWS, 

California  Univ.,  Davis.  Dept    of  Civil  Engineer- 
ing. 
For  primarv  bibliographic  entrv  see  Field  2E. 
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FEM  SOLUTION  OF  THE  NAVIER-STOKES 
EQUATIONS  FOR  VORTEX  SHEDDING 
BEHIND  A  CYLINDER:  EXPERIMENTS  WITH 
THE  FOUR-NODE  ELEMENT, 

California  Univ.,  Livermore.  Lawrence  Livermore 
Lab. 

P  M.  Gresho,  R.  L.  Lee,  and  C.  D.  Upson. 
In-  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  4.48-4.65,  1980.  14  Fig,  1  Tab,  10  Ref. 
Science  and  Education  Administration,  New  Or- 
leans, LA.  DOE  W-7405-Eng-48. 

Descriptors:  "Finite  element  analysis,  'Vortices, 
♦Flow  characteristics,  'Model  studies,  Flow 
around  objects,  Mathematical  models,  Analytical 
techniques,  Numerical  analysis,  Analysis,  Drag, 
Vortex  shedding,  Cylinders,  Navier-Stokes  equa- 
tions, Four-node  element,  Lift. 

Results  were  compared  from  three  variations  on  a 
simple    4-node    element    (bilinear    velocity    and 
piecewise  constant   pressure)  with  those  from  a 
higher  order  element  (9-node  biquadratic  velocity 
and  4-node  bilinear  pressure)  on  the  same  problem 
and  on  the  same  grid.  The  three  'simple  element 
approximations  are:  (1)  full  quadrature  (3x3  Gauss) 
using  the  consistent  mass  matrix  (conventional  Ga- 
lerkin  FEM),  (2)  full  quadrature  but  employing  the 
lumped   mass  approximation   via   the   'row   sum' 
technique,    and    (3)    one-point    quadrature    and 
lumped  mass.  Overall,  the  results  were  somewhat 
surprising  and  generally  disappointing.  The  4-node 
element  failed  to  simulate  correctly  vortex  shed- 
ding on  the  same  grid  for  which  the  9-node  ele- 
ment  was  successful.   Mass  lumping  the  4-node 
element  causes  serious  phase  speed  errors  and,  for 
flows  in  which  discrete  waveforms  (e.g.,  vortices) 
must  be  transported  by  the  flow,  will  only  be 
accurate  on  a  very  fine  mesh,  such  as  would  be 
required  by  a  typical  second-order  finite  difference 
method.  Even  when  mass  lumping  is  invoked,  the 
9-node  element  is  still  quite  accurate  on  a  coarser 
mesh.  One-point  quadrature  is  a  viable  option  for 
the  4-node  element  since  it  generates  results  not 
much  different  than  those  using  full  quadrature 
when  mass  lumping  is  employed  for  each.  Overall, 
it  appears  to  be  less  deleterious  than  mass  lumping 
itself,  at  least  for  vortex  shedding  simulations.  (See 
also  W80-06894)  (Humphreys-ISWS) 
W80-06898 


Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  4.73-4.81,  1980.  3  Fig,  6  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Viscous 
flow,  'Mathematical  models,  'Flow  characteris- 
tics, Analytical  techniques,  Velocity,  Flow,  Analy- 
sis, Approximation  method,  Navier-Stokes  equa- 
tions. 

The  purpose  of  this  paper  was  to  present  a  family 
of  finite  elements  based  upon  a  mixed  formulation. 
Its  main  particularity  is  that  the  lmcompressibility 
condition  is  introduced  by  means  of  internal  de- 
grees of  freedom  and  therefore  the  pressure  con- 
tinuity is  not  imposed  between  the  elements.  A 
solution  technique  based  on  quasi-Newton  methods 
was  also  tested  in  fluid  flow  problems.  A  mixed 
finite  element  with  internal  degrees  of  freedom  was 
tested  for  the  solution  of  Navier-Stoke  equations. 
The  internal  Lagrangian  multipliers  give  a  better 
representation  of  the  incompressibihty  condition. 
An  economical  element  with  parabolic  velocity 
field  and  only  one  supplementary  internal  degree 
of  freedom  was  found  and  tested  in  this  paper. 
Quasi-Newton  techniques  used  for  the  non-linear 
solution  seem  to  diverge  for  relatively  small  Reyn- 
olds number  flows.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W  80-06900 


SOME  REMARKS  ON  FINITE  ELEMENT 
ANALYSIS  OF  VISCOUS  FLOW  EQUATIONS, 

Texas  Inst,  of  Computational  Mechanics,  Austin. 
G.  F.  Carey. 

In:  Finite  Elements  in  Water  Resources,  Vol  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  MS  Univ.,  Oxford,  May  19-23,  1980.  p  4.66- 
4.72,  1980.  15  Ref.  Science  and  Education  Admin- 
istration, New  Orleans,  LA.  NASA  NSG  2338. 

Descriptors:  :Finite  element  analysis,  'Viscous 
flow,  'Mathematical  models,  Flow  characteristics, 
Analytical  techniques,  Analysis,  Approximation 
method,  Velocity,  Pressure,  Navier-Stokes  equa- 
tions. 

Variational  formulations  of  viscous  flow  problems 
were  brieflydescribed.  By  means  of  consistency 
conditions  between  the  velocity  and  pressure  ap- 
proximations certain  classes  of  elements  may  be 
shown  to  be  suitable  for  restricted  flow  problems 
only  while  others  are  broadly  applicable.  Several 
such  instances  were  summarized,  and  the  physical 
implications  of  the  conditions  for  viscous  flow 
computation  were  discussed.  These  mathematical 
arguments  both  for  the  fnite  element  system  and 
locally  as  a  form  of  'patch  test'  provided  additional 
means  for  analyzing  and  understanding  numerical 
methods  for  computing  viscous  flows.  (See  also 
W80-06894)  (Humphreys-ISWS) 
W  80-06899 

A  CONFORMING  FINITE  ELEMENT  FOR 
THE  ANALYSIS  OF  VISCOUS  INCOMPRESS- 
IBLE FLUID  FLOW, 

Liege  Univ.  (Belgium).  Aerospace  Lab. 

P.  Beckers,  and  S.  Idelsohn. 

In:  Finite  Elements  in  Water  Resources,  Volume  2; 


A  HYBRID  FINITE  ELEMENT  MODEL  AP- 
PLIED TO  UNSTEADY  FLOW  PROBLEMS, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

A.  A.  Hannoura. 

In-  Finite  Elements  in  Water  Resources,  Volume  2; 
Preprints  of  the  Third  International  Conference  (2 
Vol),  Mississippi  University,  Oxford,  May  19-23, 
1980.  p  4.82-4.91,  1980.  8  Fig,  12  Ref.  Science  and 
Education  Administration,  New  Orleans,  LA. 

Descriptors:  'Finite  element  analysis,  'Flow,  'Em- 
bankments, 'Mathematical  models,  Waves(Water), 
Hydraulic  structures,  Porous  media,  Analytical 
techniques,  Unsteady  flow,  Pores,  Model  studies, 
Pressure,  Hydrostatic  pressure.  Hydraulic  models. 
Internal  waves,  'Porous  structures,  Method  of 
characteristics,  Hybrid  model. 

This  paper  presented  a  hybrid  finite  element  model 
which  is  applicable  to  a  wide  range  of  the  two- 
dimensional  unsteady  free  surface  flow  problems. 
The  problem  considered  was  the  analysis  of  the 
internal    flow    due    to    wave    interaction    with    a 
porous  structure  with  an   impervious  core.   The 
problem  was  formulated  in  two  stages:   (1)  the 
development  of  the  hyperbolic  differential  equa- 
tions which  were  solved  by  the  finite  difference 
scheme  and  method  of  characteristics  in  order  to 
compute  the  instantaneous  water  surface;  (2)  the 
introduction  of  the  FEM  to  estimate  representative 
values  of  pressure  distribution  correction  factor, 
and  the  hydraulic  conductivity  of  porous  matrix. 
The  combined  finite  element-method  of  character- 
istics model  was  shown  to  give  good  agreement 
with  experimental  results  for  short  period  waves. 
The  capability  of  the  combined  model  to  predict 
transmission  of  long  period  waves  can  be  improved 
by  utilizing  more  general  boundary  conditions  at 
the   interface   and   to  account   for  internal   wave 
breaking.  The  available  boundary  conditions  were 
obtained   from   short   period   waves.   The   hybrid 
model  requires  about  twice  the  CPU  time  of  a  one- 
dimensional  method  of  characteristics  model,  but 
only  40%  of  the  time  required  for  a  complete  finite 
element   model.   Furthermore,   the   hybrid   model 
can  treat  non-homogeneous  embankments  with  ir- 
regular boundaries;  this  is  inconvenient  with  the 
normal    method    of    characteristics    model.    The 
model  provides  a  simple  treatment  of  wave  trans- 
mission in  porous  structures  which  should  permit 
design  engineers  to  improve  the  stability  analysis 
of  these  structures.  (See  also  W80-06894)  (Hum- 
phreys-ISWS) 
W 80-06901 


Hydraulic  Machinery — Group  8C 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Nuclear 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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PROTOTYPE  GATE  VIBRATION  TESTS, 
BARKLEY  DAM,  CUMBERLAND  RIVER,  KEN- 
TUCKY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
D.  E.  Hart,  and  J.  E.  Hite,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBAD  A071 
572  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  HL-79-8,  May  1979.  43  p, 
3  Tab,  14  PI,  11  Ref. 

Descriptors:  'Gates,  'Spillway  gates,  'Dams,  Vi- 
brations, Prototypes,  'Prototype  tests,  Evaluation, 
Design  criteria,  Engineering  structures,  'Gate  vi- 
bration, 'Barkley  Dam(KY). 

Presents  data  obtained  during  prototype  tests  con- 
cerned with  the  vibration  of  the  50-  by  55-ft  spill- 
way tainter  gates  at  Barkley  Dam.  The  gates  vi- 
brate during  flow  passage  in  which  the  gate  lip  is 
submerged  by  high  tailwater.  Field  tests  were  con- 
ducted on  two  of  the  gates  during  high  tailwater. 
Three  pressure  transducers  were  placed  near  the 
lip  of  the  gate.  In  addition,  14  accelerometers  were 
attached  at  preselected  locations  on  the  gate.  The 
second  gate  was  instrumented  with  five  accelero- 
meters only  for  a  limited  data  comparison.  Data 
reduction  indicated  that  many  components  vibrate 
at  the  same  frequency  as  the  gate  lip  pressure 
fluctuations.  Computations  and  ring  tests  indicate 
that  this  frequency  approaches  at  least  one  compo- 
nent's natural  frequency.  The  gate  seal  at  the  lip 
was  removed  and  the  test  repeated  under  identical 
conditions.  The  measured  vibrations  were  a"  dra- 
matically reduced.  By  varying  the  opening  of  the 
gates,  under  identical  conditions,  it  was  found  that 
vibration  severity  decreased  with  increasing  tail- 
water  submergence.  Remedial  measures  in  design 
and  operation  of  the  gates  were  recommended. 
(WES). 
W80-06540 


ON  THE  ACCURACY  OF  FINITE  ELEMENT 
SOLUTIONS  OF  NAVIER-STOKES  EQUA- 
TIONS USING  A  VELOCITY-PRESSURE  FOR- 
MULATION, 


DUAL  SOLUTION  OFFERED  TO  FLOOD 
CONTROL  PROBLEMS. 

Mono  Pumps  Africa  (Pty)  Ltd.  (South  Africa). 
Power  and  Plant  in  Southern  Africa  (Johannes- 
burg), p  31,  April  1979.  1  Fig. 

Descriptors:  'Flood  control,  'Pumps,  'Turbines, 
Equipment,  Industries,  'South  Africa,  'Mining, 
Flood  protection,  Pump  turbines,  Drainage  engi- 
neering, Pump  testing,  Hydraulic  equipment, 
Water  pumping,  Dewatering,  Flow,  Mine  water, 
Evaluation,  Polymers,  Viscosity. 

The  advantages  of  Mono  Pumps'  (South  Africa) 
new  locally-designed  and  manufactured  borehole 
range  of  Pumps  and  the  locally-made  axial  flow 
pump  are  discussed.  The  Mono  Rotary  Lobe  pump 
and  a  metering  pump  range  of  the  plunger  or 
diaphragm  variety,  as  well  as  a  static  in-line  mixer 
exhibit  low  shear  characteristics  which  are  essen- 
tial when  handling  various  polymers.  Mono's  heli- 
cal rotor  pump  has  excellent  suction  lift  capacities 
and  it  has  self-priming.  Flood  control  problems  can 
be  diminished  by  a  pump  arrangement  where  the 
electric  motor  drive  is  completely  isolated  from 
flood  areas  due  to  the  pump  element  being  driven 
by  a  hire  shafting,  supported  by  rubber  bearings  in 
the  center  of  the  rising  main.  A  hopper  feeds  in  the 
thick  cement/water  grouts  or  any  viscous  material. 
Mono  Pumps  strenuously  test  their  pumps  at  its 
Sekenza  works  and  maintains  a  large  stock  of  a 
ranges  of  pumps  to  quickly  fill  orders.  Virtually  all 
pumping  needs  can  be  met  by  one  of  Mono's 
pumps  from  metering  a  flow  rate  of  one  milliliter 
per  hour  to  the  900  millimeter  axial  flow  turbine 
unit  with  flows  of  up  to  4,100  liters  per  second. 
(Sidney-IPA) 
W80-06720 
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8D.  Soil  Mechanics 


PERMANENT  EFFECTS  OF  ELEVATED  TEM- 
PERATURE ON  THE  HYDRAULICS  AND 
STRENGTH  PROPERTIES  OF  CLAY  CONFIN- 
ING LAYERS  IN  AQUIFER  STORAGE  OF 
THERMAL  ENERGY, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering 
D.  N.  Cullen,  R.  K.  Moore,  and  F.  J.  Moll 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222268, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute,  Auburn  Uni- 
versity Completion  Report,  July  1980.  81  p,  20  Fig 
21   Tab,    16  Ref,    1   Append.  OWRT-A-069-ALA 

Descriptors:  'Hydraulic  properties,  *Clays,  •Me- 
chanical properties,  'Temperature,  'Effects,  Phys- 
ical properties,  Stress,  Aquifers,  Aquifer  manage- 
ment, Energy  conservation,  Kaolinite,  Illite.  Ben- 
tonite,  Investigations,  Soil  temperature,  Thermal 
stress,  Engineering,  Permeability,  Rates,  Hydraulic 
conductivity,  Volume,  Expansive  clays,  Expansive 
soils,  Inorganic  compounds,  Laboratory  tests,  Sur- 
face sealing,  Soil  compaction,  Soil  physics,  Water 
storage,  Numerical  analysis,  Measurement. 

An  investigation  of  the  permanent  effects  of  tem- 
perature on  the  physical  and  engineering  proper- 
ties of  Georgia  kaolinite,  Urbana  illite,  and  benton- 
ite  soils,  was  carried  out  to  gain  information  about 
their  use  as  clay  seals  for  the  storage  of  heated 
water  in  subsurface  aquifers.  Samples  of  the  soils 
were  consolidated  from  a  slurry  and  treated  at 
temperatures  of  20,  90  and  160  degrees  C  for 
twelve  hours  after  which  they  were  subjected  to 
analysis  by  a  constant  rate  of  strain  consolido- 
meter.  Hydraulic  conductivity,  volume  compressi- 
bility, and  the  coefficient  of  consolidation  were 
measured  and  the  data  were  tested  for  linear  and 
quadratic  temperature  effects.  Some  of  the  clay 
minerals  did  not  exhibit  a  permanent  change  in 
hydraulic  properties  after  heating  and  those  miner- 
als which  were  affected  displayed  swelling  on 
heating.  The  data  for  the  Urbana  hydraulic  con- 
ductivity of  Urbana  illite  showed  a  quadratic  tem- 
perature effect  at  97.5%  confidence  level.  The 
effect  of  temperature  on  the  hydraulic  conductiv- 
ity of  bentonite  was  also  positive  linear  at  a  90% 
confidence  level  and  the  temperature  effect  of 
volume  compressibility  of  bentonite  was  also  linear 
positive.  Georgia  kaolinite  did  not  give  any  signifi- 
cant temperature-related  changes.  More  research 
on  clay  soils  is  needed,  but  as  an  initial  observation, 
clays  of  high  plasticity  tend  to  be  more  susceptible 
to  elevated  temperatures  and  therefore  not  suitable 
for  sealing  an  aquifer.  (Sidney-lPA) 
W80-06509 


EVALUATING  THE  EFFECTS  OF  EARTH- 
QUAKES ON  BURIED  PIPELINES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept    of 
Civil  Engineering 
L.  R.  L.  Wang,  and  H.  A.  Cornell. 
Journal   of  the   American   Water   Works   Associ- 
ation, Vol  72,  No  4,  p  201-207,  April  1980.  3  Fig   3 
Tab,  1 1  Ref.  6 

Descriptors.  'Earthquake  engineering,  'Pipelines, 
'Design  criteria,  'Systems  analysis.  Engineering 
structures,  Joints(Connections),  Pipe  foundations, 
Soil  physics,  Soil  engineering,  Soil  stabilization! 
Earthquakes,  Engineering  geology,  Seismic  design. 
Seismic  waves,  Stress,  Travel  time, 
Faults(Geologic),  Landslides,  Movement,  Evalua- 
tion, Structural  design,  Mathematical  studies,  Reli- 
ability, Safety  factors,  Structural  analysis,  Veloc- 
ity, Stress  analysis,  Seismic  waves. 

The  state-of-the-art  for  the  design  of  water  pipe- 
lines which  will  withstand  earthquakes  is  re- 
viewed. New  analytical  methods  have  been  devel- 
oped to  determine  strain,  stress,  and  joint  move- 
ments in  pipelines  and  the  physics  of  the  soils 
which  support  the  pipework.  Two  types  of  waves 
emanate  from  the  earthquake  epicenter:  vertical 
movement  and  horizontal  movement.  By  far  the 
most  strain  is  placed  on  pipelines  which  are  paral- 
lel (radial)  to  the  wave  direction  since  they  experi- 
ence severe  axial  and  bending  strain.  The  amount 


of  strain  can  be  estimated  using  simple  equations 
which  relate  strain  to  the  velocity  of  ground  move- 
ment and  the  pressure  wave's  propagation  speed 
through  the  ground.  If  these  parameters  can  be 
estimated  from  seismic  data,  a  pipeline  system  can 
be  designed  which  takes  into  account  soil  condi- 
tions, pipe  ductility,  joint  movement,  and  ground 
acceleration.  The  seismic  vulnerability  of  the 
Latham  water  district  near  Albany,  New  York, 
resulted  in  a  selection  of  a  450-year  design  earth- 
quake with  a  0.21  g  ground  acceleration  and  a  20% 
probability  that  this  acceleration  would  be  exceed- 
ed. Existing  systems  can  be  checked  for  vulnerabil- 
ity by  a  review  of  the  geology,  soils,  possible 
faults,  and  possible  ground  velocity  of  the  area. 
Previous  earthquakes  have  alerted  designers  to  the 
danger  of  pipes  which  transverse  fault  zones.  Seis- 
mic vulnerability  can  only  be  estimated  at  this 
time,  but  this  is  sufficient  to  allow  for  reasonable 
design  expectations.  (Sidney-IPA) 
W80-06635 


A   HYBRID  FINITE  ELEMENT  MODEL  AP- 
PLIED TO  UNSTEADY  FLOW  PROBLEMS, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B 
W80-0690I 


A  SIMPLE  TECHNIQUE  FOR  THE  ANALYSIS 
OF  FREE  SURFACE  FLOW  PROBLEMS, 

University  of  Wales  Inst  of  Science  and  Technol- 
ogy, Cardiff.  Dept.  of  Civil  Engineering  and  Build- 
ing Technology. 

For  primary  bibliographic  entry  see  Field  2G 
W80-06904 

8E.  Rock  Mechanics  and 
Geology 


SHEARING  FLOWS  OF  GRANULAR  MATERI- 
ALS. 

Sandia  National  Labs.,  Albuquerque,  NM. 

S.  L.  Passman,  J.  W.  Nunziato,  P.  B.  Bailey,  and  J. 

P.  Thomas,  Jr 

Journal  of  the  Engineering  Mechanics  Division, 

American  Society  of  Civil  Engineers.  Vol  106,  No 

EM4,  Proceedings  Paper  15647,  p  773-783.  August 

1980  7  Fig,  16  Ref,  1  Append.  DOE  DE-AC04-76- 

DP00789 

Descriptors:  'Shear,  'Boundary  processes,  'Flow, 
•Granules,  'Rock  mechanics,  Sands,  Theoretical 
analysis,  Soil  mechanics,  Geologic  control.  Equa- 
tions, Faults(Geologic),  'Shearing  flow,  Shear 
tests.  Parallel  plates. 

The  authors  studied  the  shearing  flow  behavior  of 
granular  materials,  using  a  theory  based  on  one 
proposed  by  Goodman  and  Cowin.  Solutions  to 
the  equations  of  motion  were  presented  for  the 
problem  of  shear  flow  between  two  paralled  plates. 
The  results  showed  in  some  cases  the  narrow, 
dilatant  shear  zones  observed  experimentally  and 
in  certain  geological  processes.  (Visocky-ISWS) 
W80-06679 
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SEA-RUN  RAINBOW  TROUT  OF  THE  EERSTE 
RIVER, 

A.  C.  Harrison. 

Piscator  (Cape  Town),  No  103,  p  68-76,  1978  1 
Fig- 
Descriptors:  'Rainbow  trout,  'Fish  migration, 
•Sea  water,  'South  Africa,  Rivers.  Fish.  Fresh- 
water fish,  Fish  physiology,  Environmental  effects, 
Foods,  Sands,  Estuaries,  Flavor.  Movement, 
Coasts,  Evaluation,  Frequency. 

The  rainbow  trout  of  the  Eerste  River,  South 
Africa,  have  long  been  suspected  of  feeding  in  salt 
water  and  the  evidence  to  support  this  view  is 
piesented.  The  Eerste  is  the  only  river  in  the 
southern  area  of  South  Africa  which  has  the  sandy 
bottom    and    conditions    suitable    for   the    silvery 


coastal  type  of  rainbows.  Three  rainbows  have 
been  caught  and  identified  in  the  estuary  area  of 
the  Eerste  River  and  some  were  found  to  contain 
mullets  in  their  stomachs  indicating  feeding  in  salt 
water.  The  fish  were  silvery  and  the  flesh  was 
salmon-pink  and  of  sea-trout  flavor  All  three 
specimens  had  teeth  which  appeared  to  be  unusual- 
ly long  and  curved,  due  to  loss  of  fat  from  the 
process  of  acclimation  from  fresh  to  salt  water.  It 
is  not  known  if  the  movement  of  the  coastal  rain- 
bows is  a  general  phenomemon  or  merely  the 
movement  of  individuals.  (Sidney-IPA) 
W80-06719 


AQUACLLTURE:  A  MODERN  FISH  TALE 
SEMINAR  CONDUCTED  BY  WATER  RE- 
SOURCES RESEARCH  INSTITUTE,  OREGON 
STATE     UNIVERSITY,     SPRING     QUARTER 

1979. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I-105348, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche 
Oregon  State  University,  Corvallis,  Water  Re- 
sources Research  Institute  Report,  July  1979  91  p 
16  Fig,  13  Tab,  47  Ref.  OWRT-A-999-ORE  (25)! 

Descriptors:  'Aquiculture,  'Aquatic  productivity. 
•Fish  farming.  •Fisheries,  'Economic  feasibility, 
•Oregon,  Hatching,  Salmon,  Fish  diseases,  Eco- 
nomics, Management,  Pacific  Northwest  U.S., 
Technology,  Harvesting.  Regulation,  Productivity, 
Greenhouses,  Solar  energy,  Water  temperature, 
Filters,  Foods,  Water  rights.  Shores.  Marketing, 
Filtration,  Federal  Government,  State  govern- 
ments, Washington,  Michigan,  Oysters.  Trout, 
Oxygen  demand.  Water  supply,  Stocking,  Hunting! 
Channel  catfish. 

This  report  is  a  compilation  of  weekly  seminars 
presented  to  scientists,  practicing  water  resource 
specialists,  students,  and  the  general  public  on  fish 
farming  and  ocean  ranching  status,  developmental 
prospects,  and  problems  The  topics  covered  were: 
prospects  for  aquiculture;  State/Federal  activities 
in  aquiculture;  Oregon  salmon  ranching;  fish  health 
management;  engineering  technology  in  oyster/ 
salmon  production;  channel  catfish  production  in 
geothermal  water;  aquiculture  in  a  solar  green- 
house; and  economic  issues.  Facilities,  Oregon 
State  programs,  and  collaborative  programs  are 
discussed.  The  more  technical  seminars  included 
salmonid  diseases  (viral/bacterial/protozoan/ 
fungal),  channel  catfish  production  using  concrete 
facilities,  and  solar  greenhouse  production  for 
mirror  carp  and  tilapia  at  Eugene,  Oregon.  Pro- 
duction rates  and  operating  economics  are  includ- 
ed topics  in  several  of  the  seminars  Intensive  fish 
culture  has  come  into  focus  in  the  United  States 
only  within  the  last  two  decades.  Present  con- 
straints to  aquiculture  appear  to  be  more  political 
and  administrative  than  scientific  and  technologi- 
cal This  seminar  series  is  one  of  the  activities 
regularly  undertaken  by  the  Water  Resources  Re- 
search Institute  to  facilitate  water  resources  and 
education  for  the  State  of  Oregon  on  aspects  of 
quality  and  quantity  of  water  available  for  public 
benefit.  (See  W80-06724  thru  W80-06731)  (Zie- 
linski-IPA) 
W80-O6723 


WHAT  ARE  THE  PROSPECTS  FOR  AQUA- 
CLLTURE, 

Oregon  Aqua-Foods,  Inc..  Springfield. 

W.  J.  McNeil. 

In:   Aquaculture:   A  Modern   Fish  Tale.   Seminar 

Conducted  by  Water  Resources  Research  Institute. 

Oregon  State  University,  Spring  Quarter  1979.  p  1- 

6,  July  1979. 

Descriptors:  'Aquiculture.  'Aquatic  productivity 
•Fish  farming,  •Foods.  Hunting.  Water  right's. 
Economics,  Productivity.  Biomass.  Coasts.  Ponds, 
Lagoons.  Oceans.  Aquatic  populations.  Fisheries. 

Aquatic  food  production  is  discussed,  with  special 
emphasis  on  aquatic  farming  prospects.  Brief  com- 
mentaries are  given  to  questions  on  aquatic  food 
quantity,  aquatic  hunting  limitations,  hunting  rights 
reallocation  benefits,  hunting  to  farming  transition, 
economic  potential  of  aquiculture.  promising  aqui- 
culture types,  aquiculture  barriers,  and  the  poten- 
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tial  for  aquiculture  in  the  United  States.  Using  a 
simple  model,  it  is  argued  that  less  than  1%  of  the 
global  harvestable  organism  biomass  is  in  aquatic 
environments;  that  the  practical  limit  to  aquatic 
foods  by  traditional  hunting  techniques  will  in- 
crease only  slightly,  up  to  about  70  million  tons; 
that  it  is  presently  not  known  whether  major  real- 
location of  coastal/world  hunting  rights  will  sig- 
nificantly increase  productivity  of  wild  stocks;  that 
aquatic  farming  grew  from  about  2%  to  10%  of 
the  total  world  aquatic  food  supply  over  the  1962- 
1977  period;  that  aquiculture  will  contribute  less 
than  one-half  of  the  maximum  aquatic  food  pro- 
duction; that  crustacean/fish  culture  (ponds/la- 
goons), molluscan  culture  (coastal  waters),  and 
anadromous  fish  ranching  (oceans)  are  the  most 
promising  types  of  aquiculture;  that  scientific,  tech- 
nical, political,  and  economic  problems  need  ad- 
dressing; and  that  aquiculture  will  show  a  steady 
but  modest  growth  in  the  United  States.  (See  also 
W80-06723)  (Zielinski-IPA) 
W 80-06724 

STATE  AND  FEDERAL  ACTIVITIES  IN  AQUA- 
CULTURE, 

Oregon  Dept.  of  Fish  and  Wildlife,  Portland. 
E.  R.  Jeffries. 

In:  Aquaculture;  A  Modern  Fish  Tale,  Seminar 
Conducted  by  Water  Resources  Research  Institute, 
Oregon  State  University,  Spring  Quarter  1979,  p  7- 
11,  July  1979. 

Descriptors:  *Aquiculture,  'Aquatic  productivity, 
•Fisheries,  'Hatching,  *Fish  farming.  Oregon, 
Washington,  Productivity,  Michigan,  Great  Lakes, 
Salmon,  Fish  diseases,  Economics,  Federal  Gov- 
ernment, State  Governments. 

The  Fish  Culture  program  of  the  Oregon  Depart- 
ment of  Fish  and  Wildlife  (ODFW)  is  discussed 
including  a  brief  outline  of  Federal  supported  ac- 
tivities. ODFW  completed  construction  for  new 
facilities  at  Bonneville  Hatchery,  and  is  completing 
two  other  hatcheries  (on  the  Clackamas  and  on 
Rock  Creek).  Fish  culture  was  about  30%  of  the 
total  agency  budget  ($47  million)  for  two  years  in 
the  1979-81  period.  Cooperative  programs  of 
ODFW  exist  with  Oregon  State  University  in  nu- 
trition research  and  fish  diseases.  Two  pellet  food 
manufacturers  provide  ODFW,  the  Washington 
Department  of  Fisheries  and  other  agencies  with 
over  20  million  lbs/year  at  a  cost  of  $0.315/lb. 
ODFW  provided  the  first  million  coho  eggs  to 
Michigan  for  Great  Lakes  stocking  for  sport  fish- 
ing and  for  control  of  alewifes.  Operation  of  a 
salmon  hatchery,  harvesting,  and  sale  (about  35 
million  fall  chinook  eggs  were  taken  at  Bonneville 
in  1978)  are  discussed.  Authorized  permits  cover 
release  of  37.8  million  coho,  42  million  chinook, 
and  100.5  million  chum  salmon.  (See  also  W80- 
06723)  (Zielinski-IPA) 
W80-06725 


SALMON  RANCHING  IN  OREGON, 

Oregon    State   Univ.,    Newport.    Marine    Science 

Center. 

J.  E.  Lannan. 

In:  Aquaculture:   A   Modern   Fish  Tale,   Seminar 

Conducted  by  Water  Resources  Research  Institute, 

Oregon  State  University,  Spring  Quarter  1979,  p 

13-14,  July  1979. 

Descriptors:  *Aquiculture,  *Aquatic  productivity, 
♦Fish  farming,  *Salmon,  "Hatching,  "Oregon, 
Fisheries,  Foods,  Management,  Economics,  Trout. 

A  brief  summary  is  presented  of  an  article  pub- 
lished earlier  in  Salmon  Ranching  (Academic 
Press,  J.  Thorpe  (Editor),  1979).  Salmon  ranching 
in  Oregon  denotes  the  extensive  production  of 
salmonid  fishes  (including  chinook,  coho,  and 
chum  salmon,  and  steelhead/anadromous  rainbow 
trout),  used  as  a  management  strategy  to  supple- 
ment naturally  reproducing  stocks.  The  State  oper- 
ates 32  public  salmon/trout  hatcheries;  Federal 
Government  operates  one.  Oregon  statutes  author- 
ize regulated  private  ranching  for  chum,  coho, 
chinook,  and  pink  salmon,  but  not  steelhead.  Fish 
released  from  private  production  facilities  become 
a  common  property  resource.  When  private 
salmon  producers  attain  their  authorized  capaci- 


ties, they  will  contribute  an  equivalent  number  of 
adult  salmon  to  Oregon's  fisheries  without  public 
fund  expenditures,  thus  providing  a  substantial 
benefit  to  the  State  from  private  sector  ranching.  It 
seems  unlikely  that  Oregon  salmon  ranching  will 
increase  significantly  beyond  the  presently  author- 
ized production  levels  in  the  foreseeable  future. 
(See  also  W80-06723)  (Zielinski-IPA) 
W80-06726 


FISH  HEALTH  MANAGEMENT  IN  AQUA- 
CULTURE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

J.  S.  Rohovec,  and  J.  L.  Fryer. 
In:  Aquaculture:   A  Modern  Fish  Tale,  Seminar 
Conducted  by  Water  Resources  Research  Institute, 
Oregon  State  University,  Spring  Quarter  1979,  p 
15-35,  July  1979.  3  Fig,  2  Tab,  30  Ref. 

Descriptors:  "Aquiculture,  "Fish  diseases,  "Vir- 
uses, "Fungi,  "Bacteria,  "Protozoa,  "Microbiolo- 
gy, Aquatic  productivity,  Fisheries,  Hatching, 
Oregon,  Fish  farming. 

Pacific  Northwest  salmonid  infectious  agents  and 
methods  for  their  control  are  discussed.  The  infec- 
tious agents,  or  pathogens,  include  viral  (infectious 
pancreatic  necrosis  virus;  infectious  hematopoietic 
necrosis  virus;  piscine  erythrocytic  necrosis  virus; 
and  herpesvirus  salmonus),  bacterial  (Aeromonas 
salmonicida;  Corynebacterium  salmoninus;  Vibrio 
anguillarum;  Yersinia  ruckeri;  Flexibacter  colum- 
naris;  Cytophaga  psychrophila;  bacterial  gill  dis- 
ease; Aeromonas  hydrophila;  Lactobacillus  sp.; 
and  Mycobacterium  sp.),  protozoan  (Ceratomyxa 
Shasta  and  Myxobolus  insidiosis),  and  fungal  (Sa- 
prolegnia  parasitica  and  Phoma  herbarum)  agents. 
The  control  of  pathogens  can  be  accomplished  by 
using  several  techniques.  In  the  hatchery,  ponds, 
equipment,  and  eggs  should  be  disinfected,  and 
water  supplies  should  come  from  pathogen-free 
wells  or  springs  whenever  possible.  Where  this  is 
not  feasible,  the  water  supply  should  be  free  of 
wild  fish  which  can  act  as  reservoirs  of  infectious 
agents.  Strict  sanitation  methods  are  required  and 
with  the  use  of  knowledge  concerning  disease 
causing  agents,  and  proper  management  tech- 
niques, the  incidence  and  severity  of  fish  diseases 
in  the  Pacific  Northwest  can  be  reduced.  The 
pathogens,  the  disease  they  cause  and  possible  con- 
trol methods  are  listed  in  a  table.  (See  also  W80- 
06723)  (Zielinski-IPA) 
W80-06727 


ENGINEERING  TECHNOLOGY  IN  PRODUC- 
TION OF  OYSTERS  AND  SALMON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
M.  English,  and  E.  Kolbe. 

In:  Aquaculture:  A  Modern  Fish  Tale,  Seminar 
Conducted  by  Water  Resources  Research  Institute, 
Oregon  State  University,  Spring  Quarter  1979,  p 
37-53,  July  1979.  4  Tab,  3  Ref. 

Descriptors:  "Aquiculture,  "Engineering,  "Pacific 
Northwest  U.S.,  "Oysters,  "Salmon,  "Fish  farm- 
ing, Economics,  Fish  diseases,  Regulation,  Produc- 
tivity, Technology,  Hatching. 

An  examination  of  the  state  of  engineering  technol- 
ogy in  the  Pacific  Northwest  salmon  and  oyster 
industries  is  presented.  Barriers  to  increased  pro- 
ductivity or  economic  efficiency  in  the  areas  of 
economics/marketing,  biology,  nutrition,  disease 
control,  environmental/institutional  regulations, 
and  engineering  (e.g.,  aquiculture  facility  design) 
are  identified.  Discussion  of  the  oyster  industry 
covers  current  technology,  seed  availability,  exist- 
ing systems,  new  growing  areas,  pollution,  financ- 
ing, out-bay  culture,  and  concludes  that  engineer- 
ing design/development  needs  lie  in  (1)  improving 
marginal  operations.  (2)  addressing  environmental/ 
institutional  restrictions,  and  (3)  new/efficient 
technology  applications  to  oyster  rearing.  In  dis- 
cussing salmon  ranching,  the  role  of  engineers  in 
hatchery  operations,  salmon  release,  recapture  and 
breeding,  and  processing  are  covered.  (See  also 
W80-06723)  (Zielinski-IPA) 
W80-06728 
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CHANNEL  CATFISH  PRODUCTION  IN  GEO- 
THERMAL  WATER, 

Fish  Breeders  of  Idaho,  Buhl. 

L  Ray.  ,      _ 

In:   Aquaculture:   A   Modern   Fish  Tale,   Seminar 

Conducted  by  Water  Resources  Research  Institute, 

Oregon  State  University,  Spring  Quarter  1979,  p 

55-59,  July  1979. 

Descriptors:  "Channel  catfish,  "Aquiculture, 
"Geothermal  studies,  "Aquatic  productivity,  Con- 
crete-lined canals,  Fish  farming,  Facilities,  Fish 
diseases,  Oxygen  demand,  Ammonia,  Management, 
Stocking,  Water  supply. 

Channel  catfish  (Ictalurus  puntatus)  have  been 
raised  in  geothermal  facilities  for  six  years,  afford- 
ing superior  product  to  other  market  catfish.  The 
use  of  concrete  facilities  and  6,000  gallons/minute 
of  water  permit  densities  of  5-10  lbs/cu  ft  of  space 
and  10,000  lbs/second  ft  of  water.  Oxygen  and 
ammonia  are  the  principal  factors  controlling  pro- 
duction, and  disease  is  a  related  factor.  The  main 
factors  limiting  geothermal  fish  farming  expansion 
lie  in  identifying  the  resource,  facility  design,  fi- 
nancing, construction,  production,  processing, 
marketing,  and  distribution.  These  factors  are  sepa- 
rately considered.  Facilities,  water  supply,  and 
stocking  rate  topics  are  also  discussed.  (See  also 
W80-06723)  (Zielinski-IPA) 
W80-06729 

AQUACULTURE  IN  A  SOLAR  GREENHOUSE, 

Amity  Foundation,  Springfield,  OR. 

W.  Head. 

In:  Aquaculture:   A  Modern  Fish  Tale,   Seminar 

Conducted  by  Water  Resources  Research  Institute, 

Oregon  State  University,  Spring  Quarter  1979,  p 

61-76,  July  1979.  8  Fig,  7  Tab,  6  Ref. 

Descriptors:  "Aquiculture,  "Aquatic  productivity, 
"Water  quality,  "Facilities,  "Greenhouses,  "Filtra- 
tion, Solar  energy,  Water  temperature,  Filters, 
Fish  farming,  Harvesting,  Foods. 

A  350  ft  solar  greenhouse  constructed  in  Eugene, 
Oregon,  was  used  to  test  two  methods  for  growing 
fish  in  water  heat  storage  tanks  (trickling  filter  tank 
and  air-lift  filter  tank).  Fish  were  raised  in  the  two 
1700-gallon  concrete  tanks  with  water  quality  con- 
trolled by  windmill  aeration  and  biological  filtra- 
tion. The  mean  monthly  water  temperature  in  the 
tanks  (June  1978-July  1979)  ranged  from  84-67  F, 
while  the  mean  monthly  greenhouse  air  tempera- 
ture ranged  from  89-72  F.  Fish  raised  were  the 
mirror  carp  and  two  tilapia  species.  Seven  harvests 
from  each  tank  yielded  a  total  of  167  lbs,  9  oz,  with 
25%  additional  lbs  of  fish  harvested  from  the  trick- 
ling filter  tank  than  from  the  air-lift  tank.  It  is 
concluded  that  (1)  edible  fish  can  be  productively 
raised  by  this  system,  (2)  water  quality  provides 
rapid  fish  growth  and  good  fish  flavor,  and  (3)  fish 
grow  best  in  mid  80's  F  water  temperatures.  (See 
also  W80-06723)  (Zielin  ki-IPA) 
W80-06730 

SOME  ECONOMIC  ISSUES  IN  AQUACUL- 
TURE, ,  A     .     , 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
R.  S.  Johnston. 

In:  Aquaculture:  A  Modern  Fish  Tale,  Seminar 
Conducted  by  Water  Resources  Research  Institute, 
Oregon  State  University,  Spring  Quarter  1979,  p 
77-91,  July  1979.  5  Fig,  8  Ref. 

Descriptors:  "Aquiculture,  "Aquatic  productivity, 
"Fish  farming,  "Economic  feasibility,  Water  rights. 
Shores,  Foods,  Salmon,  Marketing,  Economics, 
United  States,  Water  rights.  Productivity. 

Three  topics  are  discussed,  covering  current  inter- 
est in  aquiculture  (especially  in  the  United  States), 
why  this  interest  did  not  emerge  earlier,  and  differ- 
ences between  economic  feasibility/success  of  an 
aquicultural  firm  and  the  economic  feasibility  of  an 
aquicultural  industry.  The  first  topic  is  discussed 
under  categories  of  nutritional  demand,  technolog- 
ical changes,  and  the  strength  of  property  rights.  It 
is  felt  that  a  factor  explaining  the  early  lack  of 
interest  in  aquiculture  in  the  United  States  relative 
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to  foreign  countries  has  been  the  strong  competi- 
tion for  shoreline  space  with  commercial/sport 
fishing  and  recreation,  mineral  exploration,  and 
waste  disposal.  Discussion  of  the  economics  rela- 
tive to  the  private  firm  and  the  market  covers 
salmon  aquiculture  and  consumer  demand,  sockeye 
salmon  demands  facing  wholesalers  and  proces- 
sors, and  market  structure  considerations.  (See  also 
W80-06723)  (Zielinski-IPA) 
W80-06731 


THE  HABITATS  AND  HABITAT  PREFER- 
ENCES OF  CLARIAS  GARIEPINUS  (PISCES: 
CLARIIDAE)  IN  A  CLEAR  COASTAL  LAKE 
(LAKE  SIBAYA,  SOUTH  AFRICA), 

J.  L.  B.  Smith  Inst,  of  Ichthyology,  Grahamstown 

(South  Africa). 

M.  N.  Bruton. 

Journal  of  the  Limnological  Society  of  Southern 

Africa  (Bloemfontein),  Vol  4,  No  2,  p  81-88,  1978. 

6  Fig,  3  Tab,  23  Ref. 

Descriptors:  *Sharptooth  catfish,  'Aquatic  habi- 
tats, 'Growth  stages,  'Habitat  preference,  'Cat- 
fishes,  Larval  growth  stage,  Juvenile  growth  stage, 
Mature  growth  stage,  Lakes,  Lake  shores,  Profun- 
dal  zones,  Shallow  water,  Freshwater,  Rooted 
aquatic  plants,  'South  Africa,  Diel  migration,  Col- 
lection methods,  Nets,  Fish  traps,  Pools. 

The  habitat  preferences  of  four  growth  stages  of 
the  sharptooth  catfish,  Clarias  gariepinus,  in  a  clear 
coastal  South  African  lake,  Lake  Sibaya,  are  de- 
scribed. Larval  and  small  juvenile  catfish  were 
found  in  the  root -stocks  of  semi-aquatic  plants,  and 
in  flotsam  on  the  lake  edge  and  on  the'  floor  of 
marginal  pools.  Larger  juveniles  occupy  marginal 
pools  that  are  densely  vegetated,  and  may  enter 
open  areas  at  night.  Most  of  the  adult  catfish 
inhabit  deeper  terrace  waters,  sheltered  bays,  and 
slopes  and  profunda!  areas.  During  the  night  they 
undergo  a  diel  migration  into  shallower  waters. 
Because  the  habitats  of  the  sharptooth  catfish 
range  from  deep  profundal  habitats  to  shallow 
littoral  areas,  a  variety  of  collection  methods  were 
used.  The  methods  employed  were:  handnets  and 
fonya  baskets;  fishtraps;  fixed  lines  and  longlines; 
gill  nets;  rod  and  lines;  and  seine  and  trawl  nets.  A 
description  of  Lake  Sibaya  includes  the  seven  main 
habitats.  (Stiles-IPA) 
W80-06736 


the  Center.  A  short  statement  introduces  each  cat- 
egory and  describes  the  nature  of  the  research 
work.  Because  of  the  Center  policy  to  supplement 
and  fill  in  gaps  in  research  activity  wherever  possi- 
ble, there  is  considerable  variation  in  the  amount  of 
research  conducted  in  each  category.  The  project 
title,  names  and  departments  of  principal  investiga- 
tors, the  Center  research  identification  number  and 
the  starting  and  ending  dates  are  listed  for  each 
project.  A  parenthetic  indication  to  identify  its 
source  of  funds  as  'State',  'Federal',  or  a  combina- 
tion, 'Federal/State',  is  also  shown.  A  brief  narra- 
tive report  emphasizes,  where  possible,  the  'hard' 
results  of  the  research.  This  is  followed  by  a  list  of 
publications  resulting  from  the  Center-sponsored 
project. 
W80-06453 


GLACIOLOGICAL  DATA:  SNOW  COVER. 

Colorado  Univ.  at  Boulder.   Inst,  of  Arctic  and 
Alpine  Research. 

For  primary  bibliographic  entry  see  Field  2C. 
W  80-06474 


10F.  Preparation  Of  Reviews 


BOUNDARY     METHODS     IN     WATER     RE- 
SOURCES, 

Universidad     Nacional     Autonoma    de     Mexico, 

Mexico  City. 

For  primary  bibliographic  entry  see  Field  2E. 

W80-O6862 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10A.  Acquisition 
And  Processing 

WATER  QUALITY  INDEXING  AND  SCORING, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  6B. 
W80-06756 

IOC.  Secondary  Publication 
And  Distribution 


CALIFORNIA  WATER  RESOURCES  CENTER: 
CHRONICLE  OF  RESEARCH,  1957-1980, 

California  Univ.,  Davis.  Water  Resources  Center. 

J.  H.  Snyder.  r. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-222276, 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Report  No  48,  June  1980.   148  p.  OWRT-A-999- 

CAL(16). 

Descriptors:  'Projects,  'Research  and  develop- 
ment, 'Research  priorities,  'Project  planning, 
Evaluation,  Allotments,  Grants,  Contracts,  Water 
utilization,  Reviews,  Information  retrieval,  Bib- 
liographies, 'California. 

This  publication  contains  individual  reports  on 
projects  funded  by  the  Water  Resources  Center 
between  1957  and  1980.  The  projects  are  grouped 
according  to  the  research  program  categories  of 
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